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Alfred 5JU1VJS 

Ctfiiesraijsujor f 

Cate of Xirthi 28 June 1804 
PI me of iilrtlu Aeralu, 

' li or them Gerauiy 


Alfred iw-W joined tl.e Amy la 19io, 
(entering tbs ldfch Cavalry ileglsusut at 
Ludvltfoluet. After traluiu^ la both infantry 
nasi tJav&lay Cfflcor Candidate School# froii 
1324-26, he received hit cwualesioa as 
eecciici llautfrussii la B (weaker of the letter 
2 cur nod wuu atsi^cwl to the lot Cavalry 

heiOjS promoted to first Ueute.aht 
id 1323. Xu 13X4 he true detached for n 
two-year tore at the herllu bar Aeodayy, 
where he we a promoted cep tula (Cavalry) iu 
10Sfi» Vrott lOXu-SO XOPrit served &« Caart^r- 
*xa»tar Sfrahuioa Cffleer of the XI Xufuatry 
Corps and then, after participating la 
Co tie rad 5Wf training courses Xu 18<«0, was 
promoted atajor add assigned to the Puri a 
headquarterc of the Quarto raaeter Gtujjva 
for Prunes as First Assistant to the Ghiaf 
Supply Officer, In 1342 he was promoted 
lieutenant colonel nod as siloed as Chief, 

Arty Supply hopartaeat, Arty Jii^i co^ieaa, 
where he v«s promoted, colonel la 1342. 




Following service as Chief of Staff, 

X Infant i? Corps la Northern Russia from 
early 1944 , SejVa was transferred hack to 
Aray Slinh Cot**avL as Army Quarteruaetor 
fleaaraL ha June of the wane year, in which 
he remised until the war ended, end ;gjb«r« 
he yae proaotod Oeasralnajor In October 1344. 
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Irite Merwiasui ialSdil 
ti C 0*5 rail e U t iUM t 

Unto of birth * 14 eanu&ry 1UI>& 

place of Lirthl ^uershurg 

Afttir very brief service lb the Oaruen i'-i'Ld 
late la ‘.orleL War X, fc&TioLiWi vaa in etvlHcu 
etspleyaent for two years* returning to the -pcw fe¬ 
ver feray as on officer candidate in 1921. *o 
was coiijsiraioaed e ye&r later at ; l served, for tea 
years in various infantry units. Id 10iSh*i'b he 
litudied at the Ltr awlloisia in derlia, and there¬ 
after was h Ceneral 2toff officer end had 
•principally staff duties, he va» e staff officer 
of an Mraared division ia the Polish Scape 
and taeniae e lieutenant colonel, at that ti&e. 
Xliriac the french Cawp&ign and the first year of 
ecr»&ut in lius&ia* he was on tho staff of XIIt 
yensor Corps* and in 1S41-43 Chief of Staff or 
the Canaan Africa Corps. Jhuring this assignment 
fee v&e proiwted to colonel, hate in 1043 he wt;u 
prone tea to (<eneralicnJor and lippui&tad coieanaucr 
of the iiil samar division on the hueel&n front. 

® A year later he was again pronoted to £»eneral— 

leutcf-nt cad given cuvAieud of the jPaneer feohr 
bivislon, a dsnonstration unit that sue a gre^t 
a«nl of native service in ’-renc# and heat era 
ocrunty. harly in ItHfe, he heoatae coawaattor of 
tho 12U dorps. hAXuliiLhlii vne finally captured 
in tho huhr Pocket la April l£4fi. 
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Siegieaaund KIESO , Ph.D. 

Data of Birth* 29 June 1907 
Place of Birth* Potsdam. 


Dr. KIEKGW studied chemistry at ths technical 
college in Breslau in 1925-26 and geology at the 
University of Breslau In 1926, the University of 
Koenigsbsrg in 1926-27, the University of Bonn in 
1 1927-30 and the University of Goettingen in 1930-34* 

From July, 1934 to June, 1942 he w«3 employed as an 
assistant in the University of Munster, In July, 
1939 he was drafted for Jail it ary service and re¬ 
unified In the army until the end of the war, final¬ 
ly reaching the rank of second lieutenant of the 
reserve* 

While serving in the army, Dr, KJEKCW continued 
his academia work and lectured at the University of 
' Muenatar and at the University of Strassburg, During 
World War II, he served as chief of the geoicgloal 
detachment assigned to the German military forces 
in Africa, where ha gained considerable experience 
in desert problems, particularly those connected 
with water supplies. In addition, he served in 
assignments in Norway and in France. In April 
1943, he was awarded the title of Begterungsbaurat, 
a high title In the building and engineering profes¬ 
sion , On 7 Mgr 1945, he was captured at fresaenee. 
Northern Norway, j 

In addition to hie uilitary service end his 
activities as a lecturer in Universities, Dr.IXESOW 
has had considerable success as a. writer on geological 
subject*. Quit* a number of his studies have been 
published in soientiflo journals of high repute* 
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at iobruk ... *. 3 *J 
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! 20-21 — Italian Veil at Mn el Cesaie. 

i SoUub. Well with Abestinler Meld 

i Vype jpaap ...»*,•»•♦*•»#•»» •s® 

22- 24 — Water 'Preach Voder Couetiuotlen at * la*tabu • 87-88 

&& — Ain «1 UasolA. Vote* »*ps?iy Fdht la 

Vuaea, Shoving Central Veil and Pipe- j*||; 

line to PWfipe.. 43 

; 2S-27 — Li#£t henoto drilling Machine la 

i Operation at Sollua 

Ll^ht denote drilling Machine la 

Operation, showing »«**»* Before drop * . 4$ 

23- 29 — Lifcht denote drilling Machine In 

Operation, Uuua&er dropping 
Li^ht denote drilling Machine In 

Operation, jianaar at Lad of drop .... 48 

1 20-21 — water' Supply Point at XL Cherrufc* In the / 

Southern ioothille of the Cyrea&iee | 

Mountain *u»nge, Showing (In Photo 31) 
the iitad-Pu&p InUee. 

Kep i — Ansteru Libyan desert • Static Subsoil Veto* 

Level Map Stowing Level to which Veto* will 
iilse in borehole*, dated on 1. li&ll 1927 . • 80 
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CtiUfciv.lo'bcjPfili r.. L. > roh -2 holder 


She econo of (itfaua «»)«ritaeti in desert witfavi) U restrictcS to .,yp 
i ■ ! : *| ? :i 

ip -»f..,.-- tn the ecu?*!** easiest the British: la the *aft«rn ?>irt» of y^ 

”J : V 

Xofthern Africa. *h« point tX which ui.1 infer**, v ion on this W?«o Of j ;:( I 

! : 1 . . I . li’l 

experience vns e«othsred vue Hold i-iuranol kennel* § stuff • J’cil.duiAfi; ; ■. 
the deuleu of Vield ..uvrehul Rowel, OtaemUeutuaftt a. i»« SWi* ^yerlelh*- J 

who hue juu.iutr.iood contact with the femur ae&bors of the sti.i’i o«*>i hue j .v 
access to oil military nnturlnl fouuc. in J'leld Marshal JXoueel’ a estate, ,| 
hao bccet>e »:a important ©xpcaadvr of d«tuiled experience on the ^abject. f | 
i’ojp this reacon, ho wca the person from whoa expert replies Ltd to bo 1 | 
obtained to the supplementary question* naked. i 

’ ■ i" jLi 

la or*u.r to round out the replies, it mi aeo so**ry» la eonc part#, ;* 
to revert to idea® expressed la the original study of the aitjuct, j 

f . 

MS | ;e»128. U spite of certain veeknesees due to tho jrepetifctunu that -Am 

Involved uni to the brood treetaeat ox' the prableas discus tea in the 

present irtunn&oript, 1 nevertheless regard fceneral Boyerieln* u von: u» ': 4 

tho beet reply that could have been furnished to the quest Iona naked ( y|| 

within the ties allowed. , **"'■ 

If the treatment of the problem* raised ewaaot be considered |'f| 

exhaustive in voae parts, this is due to the liaitallons l^oeed by ti*e» | 
.• -.m 

•pace and avi-dlable neons on CMsruun experience in Bcrthera Africa, In 
i ’ | ■: v # 

• this respect i refer the rondur to the rsoerics in ay foreword tc the f| 

» # i 

-vi- ’ 
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X «£**<* fully vitb the thoa^ts. expressed V the topic Xee-toe*, 

I : 

9«MNRplB»jor e, 3. Alfred «cppo, la hie latroduotica to the preeuat 
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In* iXifeiiii® VAssfeAJtt 

i 

- 1 XSi y0!4,i v*M 12 ! *« *-l 

■I | - . . 

, ! | 

C£ha4 > i'.ii4 X ' - l - 

imWhMUQU 

V : 

& out-ral Major «.£• Alfred fltoone 

2 he additional questions askttd V tb® Research and Bev«Xoj*«i < .ttt BeerA 
is connection with *s {) ?*-1.29 are enevored, la the proseat laaiuitioript Vjr 
Getoorrdleutauafc n, I:-, rrits Bcyerlein, who was chief of stuff to f ield 
ftarehrl homml. (hurls# the campaign in Africa* la replying to *uu core 
important questions, those relating to the probien of water ru» .riles 
In the desert, General Bayerloin hae isodo use of two studieu V 
Stflerua^eb^urHt ** lr._ Siaiewuad iiiouov, a geologist of hijh rcjvate who 
Beared with the Ctumaa ftfrien Coras as Military geologist freon IU41 to 
1943. *‘heee two studies are iuoiuded in this manusoript as LL*:o*»•;«• 3. 

j 

j 2 a order to stress the importune* cf the several prpblceo treated 
usd maintain coherence within this pra-sent wash, it hue bo§a use 4 weary 

to repeat, some of the laforantlon givua In US # r~129, the ©rl£tel 

i ; • 

study m Gorans experience in desert warfare, . f ; • ■ 

j If it is found that certain subjects ere not treated exiiuus'wlvely 
J : . ' 1 . - t 

in the sense of the questions uuked, this is dee either to the fast that 

. • , 1 , ■ _ i 

no Adequate experience is available in the field is question or to the 


* A title in the engineering profession. 
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faat that the fitting in Africa took place iu areas In vfcich two fa«tum| 

I | • • ■' • 

f* a true Ctoaorfe vara not pareeent. ] 

» 

la any boater of operations* caccess hk^ie upon the ttrou-^a being ;■ 

; ; t V , 

furnlfcbed ttu adequate supply of all aeoas .of ucefcnt. However* the • 
proper flow of these supplies is influenced decisively by ueo^r&pbfcnl : \ 

end climatic conditions. •. -I 

J ' ; 

*Ihe prohieia involved ia the present study in not «o ouch whnt 1 

.1- .• ’ 

influence the supply services at Rtr-.tesic level* that ie, Uvo aovtuaeal ' 

| 

of supplies aeroae the >«diterr&u«cu sou* hud on the course of o,-trotions*| 

-‘ I 

She pro "ole;, to he examined hat to do rather vith nn exaalsuuUen of the • f 

nethodi? erapicyed, in aupnlyin^ the troops* whether the flow of up tile# :! 

r ' * ;i| 

had nfcy rer.triotlve effect® on operation# and* if eo* what the** affect* -fiJI 1 

i f 

were, uad whether euy Improve®cats c«n he sugjeetod, So tiv m wcabat ...} 

i ■ ' m | 

operations arc concerned, the replies given by the author ere oo.tiafaateijft 

1 

I Asrutda,j that adequate supplies can be noved currently to i**\e or 

i . ■■■*-. 

Bpre strategic surply bntioe* the waveaeut of supnlieu of coubut -w-tsriel 

I 

to the troops is exclusively a natter of organisation* the availability 
of OKttuu ef tivueporfcp.ticn and thw poesibllity to carry out tr.',r*o.,'ortntlaa* 

; I 

la ground transportation it uuct be bo mo in wind that it is for easier 
to surmount difficulties} by nflssible adaptation to existing oireuastsnoo* 
then by endeavoring to force nature, *£r an exportation by »tt iiwkoo practically 
unlimited flexibility possible. 

In modem docort 1 warfurc- It vill always be uecossary* ouca the course ; 

!; • I ly . 

of a buttle a favorable turn* to establish advance supply a^pots in ' 

areas not yet reached by the units in combat so that the oaeay cun be .. ^ 








m 


^ u. 


touted i» pursuit. Shose wdvaac« bate* will have to to 

V • i 

•etebliwicu w*d protected. by airborae troops, who al£bt fires have to 
Miss tka xarruin Au coabct. . 

' ike wre iaworiiiit itaus to ee aioved forward to tha. troops la netis* 
«fw f*w-l» food tuA water, spare parte for arjsorcd vehiclen. 

:>( ■. i 

‘ike pli.cc of tho roopoaaVble supply officer is on tho fide of battle 
$&**«, he will b© ©tie, by ecaae of radio coumalcsUon or lidooa pltuacf, 

; i;.. 

tO tracsAiit the appropriate order* wal Instructions without ad;j, if ’ | 

! - -ill. 

• . . • ■ \ 

k^pt currcfctly inf©rued au the situation, & properly trainee supply staff - | 

■I • '' | 

Bust b© able to function es&cotkly and reliably even If it reedwt; only . 
brief radio instructlone. ; | 

,' All available uwjui u of tronaportaUcA on the ground, in- use dr u«4 
0 & the cis. <ld iuitciy uist be controlled ly ©no central eaoucy. /, rnuno* ' 
tyatioa oi oifort io duct us iuportuct In the supply service, us it is 1 a 
C^ ttbfct Op©r»itiOAe, 


. '1 rauspert pltuiee uuot to ©out meted for lending its the 


.rt eiacs 


H*®* labor cud w&terUlo usually c.ro not avnilubie for the wen* auction 

of fcir strips or pesueujat air fields whoa edvuso© baoeu k*.ve to oe 

i 

established or euppiluo noved forward to «&vacc ia£ troops. A uiu iu 
particularly the c«ee ourio.fi critical situations, vfcea envelope© troops 
kar* to be supplied, or when aacny troops have been pocketed. 

| I 

Until heavier type* of piece* with a bi*n*r carryin* Capacity are 
j , I 

•4 constructed that they can lead safely wader, desert ©oaditiousj it will 
I i ■ 1 

b# accessary to favor lighter types with a lessor carrying capacity. 

the further devslopajeat of tracklsyiue; Iftudla# (gear »i*fet do tack to 
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isueiiil W 


>; t 
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throve the situation la this respect. the supply of eoabat Materiel t* 
advance dst&chmnte, encircled c»»ller ualta or to patrols eopleyed on 
at•• lone of several days auratioa by alar drop to an l&porto&t factor. 


.7 '3 


Sj 

i 1 


whether ilia development of special types of vehicles for {gro und 
transportation is necessary or practicable It a met point, G'su&Hy, 

specialisations la the transportation services barter dangers; what 

| < 

ai^t t« excellent la om theater of operations sl#t be ueelcas in 
norther, if paved or unpaved fira roads are available, wheeled vehicles 



vlU be given preference, for economical reasons if for ao other, now- ;*;■$ 

!• ' f 

«V«P, if roads have to be constructed, the vary necessity to do to my 

decide the pace of operations. Shis foot tbs conasader of a theater of jj 


operations caa and suet accept as a constant, he met fight kia hat tie 

i 

and endeavor to defeat the enesy when the situation semam mat favorable 

! 

*°T this pnrpo&a. She supply terries ansi everythin* connected therewith 

j 

■net bo adopted to this requirement. 

A force which has transportation vehicles capable of s-oviuj ,»t tho 

!' 

eoee paoa a«s its combat vehicles cna operate lndopeniantly. so far ns 
sttppllea are concerned, Kara, a hi«h rate of speed is not as important 
ee a steady apood ana fdl-terrain nobility. 


It is hardly likely that tho assignment of a road construction 
u*i,t to each division, as suggested by General beyerlela, will prove 
practicable. Under desert conditions, a division ai*bt wove hund reds 

I . i 

of Miloaeters in a direction entirely different froa that in which its 
i i j 

roaid construction unit has prepared a road, it would appear wore 

advisable to concentrate all read construction unite In a pool and 

engdey then in constructing a really good supply route In the BB 


-_L. 


jAjJ . 
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diroctica of thmt ctf the uruy. . | 

It t'iu i opvrJE loaa follow the g&uoreti direction of » coast, coastal . i 
•blip* with a o.u*X l araft will play ou important role la the truUdportatlMI | 

. ■:' t 

•ervicea. vhey or* lw*e vulnerable to attack by aubuarliioa thou large 1 - | 

•hip* end. their vuluo'*ability to air attack la relatively ao^Uiviulo. 

They will prove particularly valuable if they ora m constructed and \ 

equipped that they c«a discharge their cargoes oa open couat:thus tasking ’ 
tha estubliabsent of Iatoruedlate baaea possible. Vht?y cod wlwa reader 
•xaelleat service la uovlnrf supply bawea farther forward. 

[■ Valor oupoly coluaao should not differ viaibly froa fuel eu^iy 
col&sna. -he standardisation of vehicle type* facilitated the functioning 

I 

■ I 

of the supply servloae. St la recoil ©ud&d that water Mid tfuvl vuiiclea 
should bo isitorspePBed la colossus to loosen firw hasaxda. 

I 

‘ihe (Author's rouart oa poga 48 that water c^oentoalneilbu tablet* 
were act available La the JehneucUt io act correct, if those tablet a 
ware not need by the oonsbnb unit* during the CKUpalgn ia Africa their 
uaa woe apparently uaaeowesazy because the arty water deeautoalfe tin# 
equipuuat act all roqulre&ont*. 


.1 . Ok 
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Sjfl guvauif u Gimm iwhii*kcs 
IS 1&*A2 itAU'ASS 


Gwuwrolliiutnaiut a, b, i'rita hoyerl oha 


2# fllii 'i' U lf!G VUft» * J . XW 1 -VX i- i. Gtv Mt)X G*< *■> C wi"xi *i S ^ ■ -i I. . -J JHfclfrtj*4ii3ii9ff 

GL*»/* jit i.x Wu. UwU.'d*. X wii'U xy 

j Xu tho Coruna . frica Corps, experience showed Shat vht ou.^ title* - 

i 

of water repaired by the cce&at troop e under coawrt co»witio«;t, >,uw oof 
greatur oLtoi the niuiuuu qUAoUtioo stipulated by rotiulatic^u w 

tempurato fcoiy»». :i?hia way sound uniikvly but it i# IHorne out, ax-* 

J 

perienca tijiiiud in vhu 1&41-43 period. Under civilian cuavltUUf', » > 

person will u»e far uore water tkiai lie actually needs end ie ©ctrenely 

reluctant to forego tie usual habits, for instance, hio hy^iuaiu 

I mk H i 

practices, particularly If he knows that en abundant Ripply of victor 

i ' : 

i« available. iAirtherawre, the very si^ht of water or of ©the** putable j 

• ' -i 

liquids induces a feeling of thirst. In contrast, a soldier arriving f 
\ ■ | 
P* * desert iwoediately adapts hiaeelf psychologically to the cheated j | 

l4ude of water sad with surprising speed accuetoas hie self to awti^ng „ | 

With the nlniona quantity consistent with health. :[|| 

explore re place the uihisua requireaent at two liter* per day m| [ || 

P^nreoa. however, ‘this applies only to trained athletee with extreaely |f| 

high performances end very Moderate requirement e end should not be J M 
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applied tc the average ota, 

j. la the oer&tffl ar^y, the aiateua daily water rat leu wue four liters, 
of which a i.ouat two liter# ware u*»d xor coeklujj; aad two fur driiilcia^ 

; e 

purposes* -so allowance was is&ie for vs shiny. However, too valor supply 
situation va® uev«r go critical that the troops had to ho rostriutsd to 
this aiaiuuw ratiuu for any liia^th of Uue. If such a sHunUea arose, «• 

i 

ths troops perforce hud to forego h^jicaic habits aad use only outs¬ 
ellarter or ono-half of a liter of water for such puri'.Gseo* ia.e etso ia 
which this awcceaity arose vs* curias the'Carson retreat txxiu the Sotiflk 
area to the vulf of sirte ia hfeocubwr iii41. 

i 

HtofjarulwsG of tviaparaturet or c»a«uas, the aoraal daily ooutuoiptlaa 

i • 

of water vac six to seven litcrw. since this rat tea v.»i axr^.xp very 

i 

low, it wan uot reduced during the winter souths. Co the other aoud, 

owice to the chorus of transportation vehicles cad uotor it wot 

| 

also act pusbihlc to increase thw ration la exceptionally hot ‘.either, 

i 

evea if adequate supplies of water were available. 

i 

Xu the jiritieh oray the licroui ratiaa was cue gallon (4. Us liter*) 

ia rodious whore water was very eenree cad l.fc ^slloae per uo for troop* 

i ■ v-»~p *?''£+- v] % ? *«&£ 'C>;i!uW* V^> # v^-** 

•ad other nun employed at heavy labor ia tho vicinity of aejor utter 

i 

inpply points. Details m this subject will ho found ia Chapter £, ia < 
I' i : 

tho copy of a report properod by tho Military Geologies! Detnefcceat of 4 

! • ' , ■ ' if 

the Gsracsu Africa Corps oa ths water supply orgaalsuttoa la the Br|ti*l|J f ;i 

w. ~L^ 'I 

• ;: : |P 
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i 

Only geological &njthod« were w^Icyed la tho search for o<vj>Ueo Of 

i » ■ 

hater, Lor this purpose the &wologlocl uw.lt auslgnod to tlw c; -riot* Afrit* 

I 

Corps? to sou He work t-c. the following consideration*! 

[ 

.vo oubcoil water lovolo oaiiut la the otusWa iHort of thw .'oiuSra 
JDcsert, & cLcvp-vri^-r lc-vel lb thu liiiieKtone or stndctoae «tr.‘c , of ths 
..tertiary or chalk forra.tioa i*ud a uwcr-Bturfacv w^Ur levol j •- th: loose 
deposits*of uadis* % a impressions* loo mo rock hills uad $»&<.> <-*•;<. 3. 

.'ha origin of the 4@op-vs.tor lt:v«l of lybia cad the ©o-oj.llfca 
.Western daoert of v»stwro Xgypt it* in the region* of high v. .u.f ll of 
the SttcUta. xJm? water flows northuurd through the Kubieh E.u.di tone strata 
end the tertiary chalU bad aarl formations, ha cca to seen fru« the - 
gaologicai profile prepared V the Ikth Military Goolo^lc-sl .■’vicc-hatfOi, 
■assigned to the Gmwn Africa Corps* in October 1943 (pUetolt 1* page 9). 

i 

;la volley* end other depressions this water level rises aluoyt to th# 

i | 

surface and causes the formations of suit marches and a»se&. Under ; 

I 

•lovuted terrain* however. It is very for below the surface ja+d con os^ $ 

i • j 

be topped by % ideas of deep well drilling, (photo X* page 10). fke . , 

northern Holts of this voter level ore to he found la the belt of oe»ep| 
•long the k&th parallel, pert of which region is helov «•» level, vh# j | 
belt Includes the Siva* Giumbub, Uialo* Anglia sad Kerude oases with 1 

! ;•'[«►' •'•" ' if I 

their strong artesian tarings (photo 21, peg* 10 ). ■ 

ihs Cyreneicu* with its hi«h rainfall, is a typical barren rook | :.| ■ 

! wat.il, ii■■ ■■,■,, ■■„—wipes 

* hey river beds in Korthsrn Africa, 
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H|lM. She subsurface water &• confined to crevice* nod finds ltu way 
to Dm surface la strong spring* (sketch Q, page 70, Voter:lUjpply hup, 
Cyrcaalc*, 1^42). 

; f&rnu» stances ar« different la ’Iripoll, where ths high tiefuyu 
| 1 !-• 
mountain stops end condones a the moisture carried by the wind from the 

Mediterranean Ben. the Veter thus condensed seeps down to'low. levels f > 

and collect» In iswerrtcuo stmts, so that an adequate supply of water f! 

can be found in the deep water level of the Djefera, tbs coastal plain j 

1 'l te; 

of Tripoli, la certain parts, the water supply Is tapped fcy artesian .■■i| 
%l i £* ' ' f ‘'z" .\r^ I ■ I'v 

wells, Ibis water level extend* eastward to tbs region of hisurat*. where || 

1 . ; '5 '*■ 

i ; 

strong artesian wells wore drilled and made the settlement of the region 

I t . f 

possible (photo 3, page 12) . ■ / 

■ 

i. As far ns the availability of water supplies for the lttelo-0tr«an i( $ 

■i ^ 

forces were concerned the situation therefore vaa a* follows! 

\ * k 

X* In -Irlpollg th« deep v&ter l^vcl va» tapped toy 00 m&y civilian , ; 
boreholes that no now drilling was necessary during the brief period of 
action there (sketch 9, page 71* hater Supply hap. Interior of iripoll). 

3. In Cyrenulca, sufficient strong eprings were available to Insure 
*a adequate supply of water for large bodies of troops. Deep well drilling, | 
in contrast, la ex trendy risky In this region, for which reason no new . | 
valla were sunk. s> ' : 

! , ■ ■ f, 

9. In the Gulf of Sirte (id Aghaila-horse hi Drwga) and In tho 

Mamara.cn regions ca well us la western i^eypt north of the qcottcra : „ 

hepreselon, doty well drilling held out wall prospects of..success. 

Sfeemfere no drilling ves done In thee© ureas, and-work was restricted 
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to an osploratien and i..*proY<eeat cf e;it»tla« springs olom^ th« eoaot 
to obtain water for locally w 9 l(jA%<k troops, 

4. If opt^fotidiic had extended to tbw regioa of southern lilya and 
the southern rfeocfcog of the western acyort, the deep voter level tiers 
votjld have beuaue of decisive ieportruoe. la thin o*we the uvjviiaUa 
d««p veil drilling equipment would levy buea employed. Ihc proWUie 

, depth e.t which veter could be found would have boon determined ua the 

i 

hnfis of hell ’ u Hap of the Static iubsurface duter hovel fci*d Icoja 
geological surveys (sketch S, Bell’s u up of the Static aubwuri'ncd ..etor 
Laval in the Patera litynn beeert, 10^7). 

! fha (Above* surface end naujv surface water level a ware far more 
ieportwit factors. Iinrodilately after rein oowKMuced, Koti»urt»ss should : ■ 

^•W been takua to catch and conserve the water end to follow it up 
thro»# all stv&e* of its downward flow in order to store ns uich cf It 

I 

i la fo&gr coastal areas it is possible to obtain water froa taw air 
Manna of corrupted iron plates, gravel pita and §o forth, ihc 

i . 1 

quantities arc extreacly small but often quit# useful. House end tent 

t; * 1 

ropjfa should be constructed to catch rain water, 

i; " ! 

I droops who are to fight la deserts need appropriate training and 
losttuction In this subject, gravy Baa oust raalisa that’ atery quart of 
w»b«r that he con obtain for hiaealf reliavoa the burden on the supply 
o«rrioe«. His resourcefulness «ust be developed and ha aaut be taught 
to help hinself and not to depood ©n_ others. 2hi* type of training wmJ4';|^ 
naved ua may difficulties on the & Alaaeia front, but, uafortuna 


tig- 






IIS f 'dswbmmt ! „ 14-I . M , 

| . . ; i ’H»: 

■ ! ' * ' ’ $ = ; 

it Vu neglected is the Qtt'i’ix&si desert ttrs/y* 1 

: SiaUorly to roofn, flat rock surface » e*n to employed to cajteU '"f- 

i ■ * i > 

v«t«r wad the uutor thus obtained ©on bo atom la cisterns. betur4 ' 

! . ; J‘ 

aodfis for t hti typo oi lustaUaUan sut&eated hare een bo found in r.'. ^ r y ' , ;? 

*rid n«;ioa»{ u few caocplee ur© th* rook bank vaterhcles of imthuoet '* 
Africa, the Uguruiifp,* of iyuot Africa, eke Gnonfia holes of Austral!;, the 
roofc tank* of Arisen©, tnd the Gelt* of ©gypt,’ all of which nr© the remit' f 

’ •' i 

of the chenslc&l disintegration of rock, the effects of which ©re pnrtl«u» : 1’ 
Xerfjr couccutr^tud in cuull hollow* bwoau.ee of the water collecting there, *''-*!* 
She hollows »rw enlarged by the aotiou of water during the rain uuuaoos 

! # , 

aadlby the action of the vied during dry seasons. and, if the ciroaa- 

• J 

stances ur© favorebio *►*• la the shad©, for instance «»•» cau o entail; t*a • 

appreciable amount of water well into the dry eccoon. Shey can W en¬ 
larged, provided with ;md catching aavicos nod protected e g4 n.it fuiiaola, 
end can prove'useful in the ©artabli©haunt' of strong points in tiw iijaert 
or ae water supply points for patrols, small detachments new uo forth, 
i large cisterns wore constructed in ancient tines by the lieuohj 


(photos 4-7, pages 15-16), However, aout of these old cieWtn 
longer of any use today, in sous oases because their outahwuafc 


* arc no 


arttw,u 


-eve been destroyed In the course of tit* owing to the natural uisintw- j | 
©ration of rock. m<x*rn large oistern installations were constructed by - | * 
the Itslia&a in llbya long before the campaign in northern Africa began i I | 

. . | . ii' ; .;ii 1 

(photos 8-10, page 17 and SO-31, pages 48a, 48b); | f “ j 

I One iaportent Bission of the egency responsible for the supply of l.a 1 

water it to ascertain the site of all cist ©me existing within the gone' 1 M | 

./‘V : ’ ' i ' ' ^ ; ■|I i} 

' * 1 *'■ ' ' ; ■ - • ' 'i ■ ■ : ':!’M \ I 
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Hoami Clutarn* la Asm Z#m wadi 



J Abb. (I 22 Wadi liauuuauiat anf hnlbrm Wege zwischcii dcm Nil mid 
I Kosser. Auf dem cbenen, brciten Wadiboden, fiber den iieule einc br- 
| festigte SlraBc l'uhrl, einc Brunnenanlage mil allem Romei;brunnen links. ’ 
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Eoaea detera* la sfc© Serna*! Wadi 
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•f Operation.:; cad la tha cctsuu&i.cr»ticas sons, to sxnuiuc thou la order 't|| 
dfterol&o ta«ir usefulnoce and, If necessary sad practicable, to teke 

•tap® to repair or improve then. i Jj 

(• • . | 

She surface water rapidly find* Its way lata sand-flUea ary river X 

bgto celled vuiis, cad free there to pees called delrs or ehigftd* and li 


m 

Si 


vela lakes called eebkhea, nays and so forth. Here, it, evaporates or' 

i. : 

beeottes brackish, iisin lakes of this type can, prove eatreaeiy useful ll 
tk« supply oi’ water for larger bodies of troeps for temporary periods# 

S 020 of the .enter will sick to lever levele through the loose 
depositu ia the lake bottese. ihe coarser'the deposit* are, Um greater 

the awouut cf water which will sick iu this way, hot very little of it -Vi 

* ¥ B "P '$fc 

tinu~ its way to the permanent eubturraueaa water which ferae .a uulfons ' 

■■ ! ' ! .' iff 

eifheoil water level, dfee balance of it le retained hearer the surface V§ 


hf capillary action and fora# chat is called ground moisture, vaiuh lc 

I ■ • V> f' v ' I ' 'v ‘ W m PI ; ,rv3..1 

gradually Iruv-n upward a^ain into the evaporation areas. 

' ; fieoeraliy cpeeki&g, ground aoieture cannot be recovered, although 

wethoda are known V which* UAbor certain circumstances, »lteil t.unatttlflflj' 

of water cue do recovered which ni&ht suffice for patrols or j*'j,».\uico& 

J. t ; 

outposts. 5 ,'ho iadi 4 j uiouo' population t»ro castors at recover!^. v.iUr frog 


I 




grouud aoietur*. they will dig a hoi# nine to twelve feut deep ia 


VI 

••■- ,,J • &' 

•■■ ’Hf\ ■ 


the 

the evening and wait a few hours until water has ©ell acted' in' the dottea :j; | 
(photos 11-13, pages 16, l&h). Ihe neat caravan to arrive will dig a. slgfif 
l^r hole a few yards away for the s am purpose. Skese water sites can > 
i«|ye he recognised V the large ouster of Sni»ee that have teen dug ia ftli 
bed of a wadi. Aa iitoxuerieaaed person le liable to think that tiny are g- | 




i. - "i ft? ? 
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a 11' N. ‘JtS' r»IJ' ()), am Stidfiidc drs S; 
(•(•ivssjiicjicl liof'ciuk-u Kallara-Sonko ken 
lis in dir L'm«cl)uu^ vorliandcn, das W 
grain'll warden. 


stives Ui45t;in<J ** Weil ii«aur 











ii Jr * 


_ llir Kassaba 22 11'.N, 2'.)' a.V () t lit-**! an dec Darb el Arbuin (Wee dor" 
i km X dor I’isle Hir Misalia -Wadi Haifa. Ks bofindel sicli birr in 
cilsluli n ini \\ mid X iim^clicucii Soul;c cine vorhallnismfd.ii” dieble 
Hi I’alinen, die aid (iriindwasscr sebliolAon la.sson. Die zwei .Manner ini 
Vorclerf’nind Miclien eine yeci^nolc Sidle /.uni Aiifjjjralien. 
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.1 Abb. If V JO lJir Kassaba. Mil den Haiulen isl der lose Sand aul'oooraben wordcn 
ij* uiul in i/s in Tide samnielt sicli bereils SulJwussor. der liarb el Arbuin' linden 

2! -• sicli inehrere derarli-je Urunncnslulluii (yd. Karle I: '>011000 1 . 
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sign of peraaacnt eubeGil water and i@ disappointed when, upon dicing a - | 

! ; ,' t " ;, 

belli he finds no water in It. It i» necessary for hiss to knew that hi* > 

i ■ ■" 

labor will only bo awarded if he dice after sunset end thct ho tssxni volt ' r 
Until the water raised by cop ilia?/ action find® it* vuy into the hale *■ 

hr dug. 

: At tluse, eaall aottnda fora over woiat ground, the sand fis^iuj down 
because of vhu uaiatusv eo that it ie not blown avay by the wind. '.roaa 

j 

with * licavy ^oofeh of vegetation are else oftua on indication of ^lauttftil 
ground noiftlupo (photo Id, page 19a)co tiu*t the presence of vt\>t ..tlon con 

i 

not always bo tedton no e «i^n of ©ubuoii vet*?* 

■I Stuo eubueil onto? It# rarely found in the loose deposit*.of il.a iial 

assert. It to only vkorw ouch Cures!tu ore thick or vhoro $hs.y savor the 

' / 

entire floor of « valley .for u Ions dirbanco end ore protectee i. ( :* lout 

I 

evsporatiem that they occasionally carry vatwr in isolated .-..rtcrivc in 

) 

^ m M ' • 

certain rubble t*nd gravel strata, the course of which do«i> oat &lo.>yo 

I : ’ I | 

follow the general direction of the vcdley. ?he point of eonfluvnca cf "\ 

i p H •. - j 

two dry river bad* is usually a favorable spot for drilling, if tea bed • j 
of a dry river is Inperuie&ble for eoee uisfca&e*, a done inspectit-i ui^dt 'f 

f \ 

reveal cand or gravel filled potholes which night contain water for a I f 
loaf tin# after rain. If the river hod contains coarse grev 1, m effort , 

should he node to find the deepest points of the rode bottosC • !§ff 

the chances of finding water are better in broad, open valleys than 
in narrow steep gorges, but it would be wrong to dig or drill at spots 


’ :•%$! 
'$!z 

4* 1 


where the flow of the water has been so slight that it has.. deposited eafcf j | 
a figs sedinoutasy substance. j . .j ■. ' ,f|| 

' ! ' J 

i i I • • NJ 
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Y;atar la of toe. /oyad on the upatreou §ids of rock bonke la dry river . 
bsd«{ oo. t'm dowascream side of such books tber* 1c also a posoibllity | 

that better ity have collected in small cucatitios 1 a the weari-Zilled pot* 

i 

del so forced ly tie* water BplliiOii over tbs books. Where a vlv^r bod 
beads sharply. It lu always bast to oouewutrstw first au the oawr kuut 

• i 

at the bead, whore deep Lolas wy oouofcluas bo found that a* it a fora#! 

by the swirljustice of taw vatcr. 

fbo closer yiw & oto to the ow^et. the more subsoil vatcr \.uu eo 
found la dry v* Aloys. within pay sow tor of the coast ckteaci*,*,, cor 
s#v*r«*l kilcwwtora, water ooa bo found with certainty in the- ut ak or la 
duaa aroae, of tea la sufficient oUohUfcitts to supply fairly l\r v e bodies 
of j troops, L©cover, tbs quality of the water It variable. 

. ;j 

! la Ska vicinity of the oouet even tbs rainwater contains salt la 
j -ft. 

varying decrees, although the chlorine content of 1420 i4ili«p\*«<fc iouad 

by falser la houthwost Africa la 11/19 will rarely be found. Ai j„e~j.arit#- i 


buedtt* eouthucot Africa, Kaiser found 244 jalUl&ntus of chlorine 


a mr 


llt«r of voter obtained froa tbs heuvy fog sad this ooateat it: likely to 
b« closer to the avcra&o chlorine ewateut of outer thus obtaiawe. la 
tba ground, the voter baconss nor# salty, sloes a tfrsat port of the 


■' { 

f 

;■ I 

' i 


raUaratcr soaking into tbs &e Quad subsequently rlMs Again to tbs *airfss# .; ;| 

.! ' i B ; v.. *■ ' 4i : ” 

•sA •Ysporotss, leaving beblad tbs salt It contained. £h« reruit is that |$ 

tbs ground sod tbs subsoil vatsr become stors and sort salty vitb tbs ^ 1 

pasts co of Umo, 1 

I i 

Vbert tbs subsoil voter appears above tbs surf set, sveporctlou 


11 , 


Issds to such h strong ccncsutratioa of sells la tbs residue of v&tar 


f 


.si.... 
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thnt ®alt ifcrsfiaa d^v^loy. Swlutivsly close t© the#© »rj,t sserfchefe, 
v&tar *.»>' often ba found uiid©?ur<iuaa with a f«sr lower salt ©cntuii sine* 
less evupojkvtic*» tikes plsca.' Sfct» stay mrprtse the wnlniU&tud lafc it 
serves to pA'cv© that, in sjubscil w»*t»r 4 the hijt etilt ooatcht 0 .1 ' 

body ef v^tcr pwrcoltitee only slowly to water ©f & lower $>At cfaShait, 
£xperi«»ca shows, Ja fact, th&t the e*lt eoateat vurlea both hto.lwOituUy •. 
end vertically* 

| lu the vicinity of the coaet, p©t<'.liG water will often he found in 
thin lryer» or la ctoxll jn:,teha» floating on top of the ©ally uncoil 

I 

water, where it has collected during the last rain without ao yet iuivlm* 
abaorbed wait fr<;« the w.tor below It (sketch 2, page khj Soefiicn ii» 
Chapter 3, operation© of ths 12th ;.Hilary Ueolo^cal Detachnsuit at 
Solid*.). Section II of chapter 3 contains a report on the finding of a 

potable water patch of thi* type iu a wadi at Ecllua* 1'hl b report a*ay 

I • ; ; 

he token as a nodel for the method© to ho employed in siailur circus sbanoof, 

i 1 ’ ;|. ' 

leually, the poteble water In ouch patches li rapidly exhausted ma if | . •; 
puapod out too tepidly, salty water will flow into the veil. k©vwrtheloilt| 
the supplies obtained thus proved hl^ily valuable and helped to relieve 
the strain on the supply nervines. 
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On the whole, tho denonde nude is reepeot to the quality of potablo 


!■?;; 

i 


if 


water In desert are as should not he ns hi^i m la no re ttppemtu cUmte*, 
la the teanaarien region tho troops at no tine received water with a 
chlorine content lover th«n 1 utm per liter, which is usually sufficient 
to civs the water an unpleasant taste* Ovine to the large eocuate of - . ||| 
water used, the salt coat eat of the water obtained from voile increased -If 

, ■' ~ m 

I ' * u 
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ttw ever*^ to 1.3 gnaas p*r liter ia the lata eutuoA of 1041. 


1 Both huaaas <md eolstole catt adapt theaeelvee to water with a rein*- • 

lively hl$i y;d.t cob teat, and water that ca&oot he used for drickiog 

purposes of tea is suitable for bahla* or for proper ia^ soups aad uvea 

whea it 1« very brackish it still cua he used for aeklog eooca. 

Cviag to the eparaity of veyitutiua tout populutioa, water la arid 

areas rarely coatoius itspurities of pa or&ialQ uature unless the (pi»uad 

ia .the vioiaity la polluted* ablush which very strict precwutioBs met 

be | taken. Very severe penalties mat be imposed oa the pollution of 

I » ' 

the crouad ia all arses vhero wells are situated. 

If water tastes and ouolle dark* the quality caa be icprovuu by 

etirrio*; la nous clean soad. then it is allowed. to settle tc the bottoa, 

l 

the clean eaad will have absorbed some of the lupurities. A s&uii 

i 

quaotity of <r.lua wy ho used to accel«rj»t« the precipitation of impurities 
and » few drops of iodine or persswifiaBAte of potash oca ha ttddud to 

I 

purify the water and lap rove its quality. 

She table oa pass 2S shows the types of water supply points likely 
to be fouad in desert areas, the cl tec at which they may bo found, t.ad 
foirther particulars. 
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! ’ihe jEwaifi bouxce of supply for the Gamut troops la the .‘.irio regie*' 

end la toe waetam cLo&vrt of i&ypt vac found In the near-oari new water 
1 ' ; < 
level in clunea (sketch 3, page 27; eketch 4« pngs £3}, In the ? arc&rlo* r | 

regie* la the near- turf on* velar level la wad1#, in the cyrenal cm rejiott f 

! ■ . .* 

In springs (wap 2, page 81}. fcainvater lakes alto played a u«jor role* 1 

i > ■ 1 

particularly when the front was at K 1 Alructln. The Careen forces, at aft , 

Um had to depend on the nonpar water supplies to be found In the desert . 

; • ' ; *f:\ 

proper. It Is nevertheless Iteratively neoessaxy that the responsible " *; 

i ■ i 

: y.- : I 

water supply officer* infora themselves thoroughly on the voter condlttMp. 
la the desert and instruct their troop* currently, so that the troope vlU 
be able to help themselves In the cnee of an e»>urgency. ^ kmvlo&ts* of -M 

the experience related here bee saved the Ufe of many a soldier. ..]$ 

■ . • A# V-' 

The water present in the deep subsurface water level Is recovered 
by as an* cf deep drilling. ior civilian purpose* aost of the water la $<;" 

poaped by saens of viataiUs (photos 14 find 15, png* a 29 rmd 2Ua) which ■, 

*' ■'* 

here proved wxtreaely satisfactory because of the steady winds which 

^ p If 

1 _ .. c A 

prevail* but which necessitate the above surface storage of on adequate 1 

: • • ■>;i 

supply. 

: J 

; eprln^a must bo properly developed, it tines* the flow of outer celt | 

. . j 

be increased by clearing wtd aed other depoeita free the opening of the i | 
Spring and by removing the slaters. Great oar# ■*•* be exercised to 

5 : ' v 

avoid changing the established hydrological conditions in spring ureas. 4M 
! ‘ : • i . hy 

blasting ie « haaard in spring arses as it night lead to a complete lose »: 

j I • .? 

of the water supply. :;y 

It was found advisable to direct the flow .of Veter fyon a anther of 


V •vS'. ; 







Simple Type 

- Well in Dune 3 


Sand Dune 


Water Trench 
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i Sand Dune 



Salt Marsh Fresh Water Level 



Salt Water Level : 
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mid Pistcnkreuzung ruml 00 km OSO v0n Adjedabia, liegl in einom vSllta 
W| J “ ' ‘ — —‘ Ij4l, der runde IweiBe Wasserbelialter 

ci Tieiuug. Ain Bruniien liegt pin 1} i 1 f s I a n d c -y 

.ien wird von ciner tVslen Sand I cn ne 

fuillcrst spgrlich isl. 1 -i j . 


0 Malar, Brunnen i .--- „ - - — , 

lige Kilometer grollen Beckon, das allseitig 10 bis 30 in anstei, 
indrad siiul gut zu sehen, lclzlcrcs bcsonclcrs bei Tiefflug. An 
seinem Lande-T und der Kckbezeichnung keniillich. Der Bodp 
t% j gcbildct, deren Bewachsimg aulicrst sp4rll 
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%* rsaoved aud replaced it necae* wry, else* ^he water frequently coni 
ii*e and Iron which are precipitated In the pr> •«’ce of air ma aight 
doooapose the filters, the dimeter of the pipee need ehoula he so 
thet the pipes win not he filled to capacity even wfc n the trprinee 

' 1 ' ! ' ' I 

ft their highest flow. Illustrations of developed springs will he U 

r photos 10 and 17, p«f!e 81, ! ' 

■ ' I • ■ ' i ; . ■ ; a 

Water fron the soar- surface water level le recovered In pit type 

1 i ! 

veils or trenches, the veils «uro usually sets to three eater« lo dlaal 
|a aoat Casas the v*lls have to ho lined at lionet pnrt of the vey* 

test method it hy mm* of com rote rings, h*t rings node of cwrugnt 

j I ; | . ■ 

iron and angle Iron «re also useful for this purpose. If notel Is oi 

! 1 | •; ; ■; 

It Is rocoi^unded that the sections he Joined telescopically. .he nee 

! 1 i 

•f tisfear i» not reoaniaended, hut frequently cannot he avoided. rhe ■ 

1 1 1 ■ 

tl*h r requlreaents for a well 1.5 sisters •quart ere given hr f^ropr; 




fsperts a* twonty-fnur 10$* a l* hoards. 

j If th&ru Is any danger that salt water fro* a lower level Wgh % 
eater the well. It is advisable to weal off the hottoe With concrete 

I I ; . 

fad to provide holes la the lover sections of well’ lining, wnioh will 

i . i 

femlt the entry of water free the sides. Another expedient which 

henful was to use a Movable Intake attached to a fleet,iff that water 
f j • i -fi . 

* always puapsd only free Just hslow the eurfaee, where the salt coal 

lowest; 



A serious difficulty which le often sanouatered le 


ter* into the well fro* below and fwe*' the 


the send which 


aides, f We not only 
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Elevationr. in Esters 

Static subsoil water level 

Arose with a static subsoil '.rater level 
less than 100 eg tore below top cwriaec 

Caravan routes 

Dub© arece 


Belov eon level 


















[alt Content of Water in the Basseyat Wadi 

Cl . j i •] i t (j f LIi j i,' ii‘ C '/»j S i*fZ' 


Scales 1i2000 


Old Well (in use) 

Qmr3, 
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t)rten 1 

Boreholes.Upper Figure: No of Borehole, 
liCUt >3Qf„i ^>.-(-'Lower Figure t Chlorine Content in 
oocrcf tin li-',in'L'ii'kc'a Milligrams per Liter 


s of Equivalent Salt Content 












{[ 

. j 


& *> <> 


: ' : 

_. J__..__. , . „ , 4 







































ms # ; v -iaa ' uwtas j . > ' f 

i I ; 

fli&lt up tea vill hut, hoemoa of the «t '»4 patflieg dew <nf 9 ml tku J 

i : :■' 

aides? q£ fcho «sqH, i4yi. .nt JAilfc-fi It &i £* AQ&lt $0 Ipb&|> ths iJsi)l®*4j t 

I ; i ■ 

la bucU entree St S« h&jzftil to pines eooree firgvel uromft g*o vUl| 

i , ' i ' i . . ,, ■■ 

this j-jravel settle »ttt» the niuhlua eond jr«a finally will 

Of¥ ftlfttor fr4iA tv&a vsfcextaQ tho voll* St ©IfiO pw>va4 iiO'l; 4\a to ;■ 

t 

pi«cs gravel '?u 4 fce«S 4 ojr», the finer ijravei et the lover let-in, ia the 
bjottoa ©f the well hcfcr«i ^ussplUt; ©ewaoaead* jXtt the cafe of vt,:ir vltfc 
e very loros dlaoetvr, the dauber e£ ®na 4 filtering tu io, 

#e<Sace4* 1 : ••• 1 

j Xf veil", oro *w& in the fce&* of diy riv;er» # evesythMj «r - 1 rSftisi . f 

' ; * I 

Meet he dene to pruwat the i&fiux of ufc»ve«8jurfe«e water wtewa the rlvef j? 

1 : rJ 

$e la How. s *Tm» elites* of the wall mat he v<jli«A with c^uerolte, Sh» • : | 
teUa met withe? ho x&leed veil hfcewo the Ifvel #f tty river had imp dm 
met ho flush with the had eai «o teiilt tteet.j they Can he eccusvly OP t li M 
She heat glace for the pusrpe 1 # 00 the river- haste &&& ihf pipes *uot M||| 
huriud so that pwjpiag cm aoftttme avoa IX the fiver i« in fail flw* : ||I 
the veil ayateu at ^otrute la the higfeet to he found 4 a r* dgr rifif* 


h«4 in the ^nrmrlcc. ragtoa. It w»a coaatraciod hy the Jtullrua OovlM 

* ' ;v 

peace cad h:*a two puwping atetiona which force the water lute t-lavete^ 
teaanroira froa which It flove late the water aelae of the torn (pbetfjj 
P*jS 9 !>2) • Parlay the itiji of ?ehnak t eft), ttt«pt< of the e«r^ui ai|J 
force to deatro/ these iaeteXlatloue faUot* j ■•• 1 


Ct f IWWH 


rhote 19, pa^e 34, Uluatrataa a wall dec la a vpdi mnx i>ardl#|| 
<uri»^ the vox, ,Photo £0, page 35 » ehove a well 4ag W the lti&laa$J 
ala el &t *a*a», «l«o lerlac the war, a*& the verjr eervleeatle hood pom 
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steter § 4 $^ Xm t'nQ 









SoUujai. : fU wSifli 

AWmfa ft«r * i-’italA 
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ms» a««* Ibtnu ftto toals41®lio» i« wxtqpbxy. ■ ;•'&»*© £1, ->««ft | 
•*»«» w*fc «o ft w«U, tltfc « to'fea *kta»Ialer * f isli. Ijpg ut - te|M 
Xn yesy Cae«s it is isyooBiVi# t© obt^lft psaffie^ai y, Uv*. so 
iev il« fcba *©11 is* ia ««& oue«» lit *ft« f». i;:a?as««* : ]M 

,m*»& o£ traocto®, vbi& proved parUeul*rty u*oful • la tJwas- rout *n4|j 
brood w't,vis. ibotoo k&»84$ pftfite CV-3S* «^w a wltf Irosijj cystm ntj^tt 
fttaoirftaiiea «| lit v<ort»fet ©osia mar Starm*- la lilt-««?©«, lit 
lit trtwto* wart ilwsi witfc ufi»«ylejptft. soj&t. 'itoftjoll w>*& it con^U 
lit truiitoo* nr© cavoxm wi& toad stovoloA' ov»r the lap, ;lu *ffritf||^ 
*ro to© fct ?i*jb,t ©ogle* It I to flow of li« subsoil wit? vit;..** fWU.itf 
lift (XirotUoft Qf © coUftQiiftt; tali* vitro lit p.p i>: UiuitlijjjjjjP 

-Photo £3, p«w 40, &©v« ft et&lrol w«U of | lilt tjrpo| cu. +ufa vitk 
lo. tto to&ot to Ala oi Oostlft. !%• v&tar jkfftiwb ey®|*n vua as-%1 pHtpr 
la orodo wtoro (rotor vat Ifelnly spread o?«r a vtttt ores, a k^IUmH 
trill to tousA la £©$| valor supply polslt In arid reboot. ..f®r lhli#f| 


(Si ■ ! 


if r 


rtunwa, tto v&tor troftcfc syolta is lit traits ususUy g»;'l©yed Is oil 




Xttifft 8t?.>lo tutor recovery lastcUeUetw is lit fit rest (<&«toh 3, 


m. a«n;«? ms at«w ®«» ft sn mh& »«* 

i 1 ' m 

la tit first ymr of tfco Africa* eaaptt$o* fro* Xtol la fcto *p|ijp 
of 1840* voter supply will a ware asslgno* jto lift iMN^UOrtftro of ttof||j 
Ceresa Africa Corps ftsd lo ©tea of lit too 1 amoral 41vlolo&o. ib# tffttp 
titlyr supply toilraioa conftistod of • : ; ! | 

• 1 ham? ttfttor ©apply coftetsuetloft ooipttgr, ofcroft^ ©life drillfst 


* 1 tr«au fta.tc.ft 
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■jwUrtmry of t^sui §sl«gitte# * e&'fc&e trilling typo »#u tejo glus 1 drill 
D$%mila will ud fem& In test leu 17. ;' ' 

| l mter distilling coapeay# 160 stress* with sis sajfcttc te tfcilal 
#0r ’dlstiillss 3 drlolsiag water fr&a ecu water*! Soteile v&li ee tetei 4a $i 


teotica iV. 

* ( ! I , •>“ '. -.^J. 

$ water filter «^i® 5 $uii#«* oud* 2.60 itmgi vlth regular ni^' £iltef\.£| 

;wk j '|f| 

teuipauait, largo ©ad tssnll typos* betell# *Ujl tei found 4» SuoUgsi If* j$|§ 

l vates? supply point operating cesgteir* Sf§3 strong* to c.;;e^.te K 


■eujMuwry fofi aa^plwtsd water supply points «4 atetedetw tiw ttytefttaMpfR 


of water samites* ! ; 

S 3 water tvftjly tKatportatloa column** tech with »!otp(w*ij of 

t 

teas, tea ««ve tewacportetloa of veto? to tea trotpo* 

i ! 

I' 1 oa«2»»^ias4 <&ta<£«»»t* ! 


if .'•: m I 

r • , ; :rt 


i laod division kali j 

1 14$ifc w«?ter «o»«tin&e&iea ooa$mif\ 16Q ot«te©» 

i 

drSlUu^ o^ul/MSSt* I 

; ' 1 water filter cc^iter* 100 atreag, with! rwgater orgy tist .>;.* ^*4p"* 

teat* largo ©ad sanll typos* Stella will la! *«*»& til jSeotisu «• I ;i. 




tli® AiviQm Pmtm Amy vmi foml In th* IWi UNf 

f ter supply unite were tsfcsa frost tie Afrit* Corps and. xirsu tfeo Oivie; 

; I ' ' 

assigned to tie ussy bwnd^amvtoro, vfcsrs ttegr wro eoatrolled If 
or supply Sirwcb of the CM«f supply aad MaiaiotmUoa Cfftecr of 
• 2h# ; chief of the M«r supply Urvnok w*s «a oagtesoriag om««r, 



frado aaao 


•r# 


Officers with teohaiosl oolite* tegrsos* ! lot to W oosteaed with 
officers of tfe# tfcginssr era* 1 


' 4 —- • **»• 









its f t-v® ' | i ■ -4i;~ fl 

vilH tho xwfc.vf Xicuts&wib colonel, ?he hrwoch hoa&iod t&i 

and thu esiirAc^-.'ttt c t *41 wr.t«r ouj^ly uoito* necoecssy,, tu» 

chl#f of tha voter b ; ra«sh aoci&csd wtterjsu^r walt% to tes»?>o J 

faeedtosrWyo, : fc*t sow?? to any divisdoa, the Mfsftcne&ta yore umilF :tlf 

| : : v J 

oaljr for e Rpecdfioti. varied «nd for eyeolfio purpewtt. i -v '§ 

! 1 ■'!•)!£ 

•)> ; !^j 

f Sho fe®<ivy v.-ter «$$!? waetiwetio# eo^ei^ had d«$p wfU 6v.iUJci fifl 
•qtt^saat* S2o*-uw, for the rosou* vrovtatplylotetod# thla c.-ii. i,«at • f 

i ■fl-i a 

, ! ; • '■■/ '*4 

wmi mmr »oi4«A cod tbs co^asy vua tkorefa** ^ployoa ©ft adcaltau * £’•$ 

»Wl«p to Shot© of tus atjst water eu,,«ly ecaefasucUcu uosu.^d^r;* !.ho 
B Hr dB i IB^^H p*’*^ | 

Uifct so3fcidu4 : -war© L-i to ttao d Hw G£$ieycm% to j the oeaotrudti:*;. <u d%% 'S 

1 I .. 

two voile fijcU v*itwr tjrasohoo aod owe thcroforp equipp'd 'viii* •|;-| 

I _ j : _ i 'v- :j 

teejl** ssusti u& victewreo, t$o$e% o»«i euovolo* i , K,/f 

i i I 

| She vofcor. sop^ljr yoiht o^eratlss** cue*any %mU e%>tcyo4 hgr <• .f 

i 'f^\ ■—- — ' ' ■ '. ", j* f "■■. ft 

or OfBtdUi at operation two. voter supply point* iu vhe $•»0 ^jh *r. < fr$ C . • V>A> • .*4*.v i? ‘" ; jij! 

!. • j i f J? 

kooo *ad fet is-olaa voter to (fat eupyly vehicle* of tfc© divider, -I 


Kooo *ad e.% is'- : «4ss veto? to (fat en&ply vehieiejji of tfcw d4vicd„iiu 

| She dliitiUlnf;; eo^gjoa/ bed ofcc mitllu tnttoy Ototailios.* pS.-A»t' -./ith _ l|i 

* ^ i , j v 

ofadib drloSsl^j aster eo&& OtotlUod fff«o *«^ vofop. l#ko tc 4 .. v n;-5;^ wta j 
oa^loyed oaiy io osoo^ttotyl eatoe alaoo eotttaaiao^ is* tUu ast&oi-j! 

^ OtteiuiiVi water ooa 80 tirotfl that it codti ho woorted to c.ity mi 

P oawasooy, no w»* tho tuuo 4arla« the IfaS odvattc# to x&nt, vlM,l l'® 
L» mve tomb to hove hot* polluted tad tho waetetttly- iprowls^ S 
e dlatoitoee mdo tho fotvord tr^oportotioa of oator lopoooihlo* ^ M 
r uatts helov dlvUloi lofel, voter «oppli8» vere foivuraob ' fl 
tippler %rt.th other eorrpltee hr a»tor vehlolot •« port of the «owa4 ' M 
««4y twmrportfMhlco mw!m. iuuh unto woe' e««i^«d » veto* fWAV U 





I 






1 

\ , I ! . 

?«S»t ■&me&9p&i tw& C:>iiSJ?feita& tgr the ar^r, to* w^oam it ressoiv^ its. 

**%W t&lom uoeaydtas to lie ouarraii stoafitfe; £fe# &m»Qr iW&> c£ 

_ i i' ! . 

the;tutor *mm 3 toacg^rwA la twfRt$~lit«r Utoagi&t d»«, ! i'ittJ&wf 
aad .lfaaapcrtfeaio ©r pcrasssaat toga wato toakaj, a« aereuSUy atsL'i % 

I ^ ™ • lL 1 1 

toiSrltisli »*s*% twr« javciloto ia cucii eaMM^a wWcii Jaajd boca 4-• -;;ts*ra4 

i ; j 

eadi«r«r© UltM? .art«4 1/ to troops. Unit atMcsA ©fflatis^ wc»J ?»> 

•pdtolKL# for to aar);,ir?ltti©u a# propar eu&itat? s*a«ayeo. , 

! * i 

ossr-alo^ti©® ©f to oa^ly sorrtciw la Atfrloo a©-? pili© 
1»t!pjwvt»l. v©iv eetic&atoy. Sto tw©*bp*I4t#r juitur «iaa la a-..© ia 

I | - 

ta#| WiRtoanobi jxw&A vary uuoft&, Cfw/ eto toj prepay &»& »f,.4a ©IctrS- 
butloa of wiife©4* possible tn»X wore easlor to kora ©lg«a ttws -fag 1, ■<?& ■ 
toko, t&i& ke&oei to fcritto isoujr difficult^® ©® to a© cltt&iiaa* 

i 

mbm\ ooauwra©©. 
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Utica, to tiotocbaost te4 « diw-ot carrot ejo^totricol 4u?ui 
laainuaaat ©h|©.i fc*4 baca tooiepwl W to A«*y C^toae* ©fflc*v « 

■iff- i | i 

***• to* iaaijuawai vu lost tola# «pamtloM la 184-1 sas 
*•!: %• roplacf4. An inutroeat of thia typo tool* pm« 'kgtr*w*ly ei 
la |»iaing a?;y^»r la to arid so&eo ait&oiitfi it ateltUdlp *m<t £« to ft 
to| 4t#oa«ly *o *elt water too to potato water, »iao« tjbo 4o«ai 

•ot taducf oiootfte carraat a* noil, ^ 

to 4«0p;W«U <uri&Ua« a ooMn oa evaltolo worn of to ,*0.?fcltt«»« 
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MS # I;® 

c&hlo drUllaa &S 5 «» vhloh hss4 bcsa developed, frsisj the i-otafi ,:|8 

aadale prodacMl l$? SiKudy A,*-'., &4.scUt<if» i Ai p»wi«*^ r;i-.^a» i ,; !$ 

[ i j'-V'Si 

they! ware $a% ut'uri u*riks U\q Qos*:uiUp. t m that dothlc^ e-ad hg lj.U <>o ’IN| 

i . . "'■;. r|| 

to their oaltoUUfcsr, If It hs4 tasocr-m hoeeoowsf %a meg tbc** i,U; >;•$ 

• ' ■’ . >* 

»mvk\ of wufcw*' reqelrwl for drillia^ vould dcot^ireo p^cHi : :, -i; 

• i ; tA;< : - 

««rliwi ta&Wtoeic, oi»em It **o«ld b*ve ks.4 to be trooper ted %z feU /.rillinf ■ : j\ 

• | : f: 

alto* | ■ h; 

• • j ■ ■ r j 

! Shi* difficulty weald hmya bcea «voi&;4 if the Mmv%Q .clcv tj-.t. 

/ , : ' v f>,';| 

drllilntf owshlfto, which vae also availnble, had been uygi. 1 -4LL:;, a Aii < 5 .; 

i I i 

was Jtyulpyed vita * hw thuwer, to tfco hc«& of! which £0vat4* «!*,:•« J f|r 

! YiiJ 

of ejpeoiaUy bi,ard«oed afcesl were Attectet (photic^ £{**29, dtt*;*), |pji 

Eowwrcr, this drill eoald way brmsed is* looker; type* of ^wJui, ,..:«ch ill 

•« •ted* eieyey soil* rabble m& so forth. Xu e^ruUca, fho Iciz.* ;M 
vh fdieesd to tu'op to the ground* where too dews were £bic*d iofcw ttso 

•oil 1 Mid autciy*ticfiUy dosed, la Xlftiuc the heuaer, the roll vgs hdd ' 11 

t i v® F 

mA raised with the dews uatll reioaeed a&d deposited cm the casft.ys. |Jy 

•’ i 1 • ; ■■■ 

was mead if to** U« lareater, a iron^&aaa, end vac ~wji',"»ruct«d 
1a two »od«is, a lltM ood a honw u>0«‘i* mator Xioo&oo in- C brndj*#'* is , 

tlui iteovy ftMsdal, vMch voo lnt eo l o d porUotlwrly!foo work la cl^ui' or .. |9H 


la two Models* 


$M0ir Mile* It woo poosiblo to drill fiftooa’to tvwAy ■&*%«£* oatty* |f 
Howofor* It v&s oof poeolbLo to ceutlmv drilllag oftor the water iwoX |j 

• "W' : - : : ■ ! ■ ■' |s : 

to '* reached*. oiace the water bed a rotardla^ off act ea | 

tko’jpoloclty of the fclllea hw a tr . She lijttor nodsl wee meed chiefly ' 
teat holes, i-ud cewld drill as nosh «* tea a»t«re chilly, || 


She Aloaeter of the well tr.u« auk wee eeveaty oeatlaetere. 
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off ^erotica, off these R&ehiae were ©sol b*fc fill jGpwtlMOtljH* vr.s -.-w, 
ao thet ftrlXXInj ©peratiou vep* frequently fceld jjju The f&fAn 
MM. ithet it*e wXs?« ropse ward not utrons tmmfr ej»di wore out' too oa 

k i 

• j , j i , 

th**uifl« StertSwrcsore, tbo eXsws.we** fiot tiTORfpiettMiJi. .Tar 

the iftruiu to .which tivij* wor* »ob,|«efcoi. Iff these deficiencies csa I# 

• ! . 1 • 

■ raaov«4* tUo tppa of drill will prev© a very uejrfta hel;j> ^a t tfs;fi«i 

verffcre* 1 

v I I 

Biotiliin^ jrloats ueeated oft actor tracks assd to Hc-ts- 

vote* ffoo aou vator* They used fee at fuel. tfcf coamarptioa W.Ii. i ea* 

- U»« off £&s to ns-odooa ten liters off po|oU« wither. C« ncje<H&t «C tlile 

hl#if»to of fuel cnav^iotten, they could only W aetd In «Mr£,u*c*va 

but Hmm 4 pgrffofv.ird gnttfjfaotortXy# ns was the ftaes peetioiXesay toarir,® 

1 • ■ 

the j&rus&ae to -*X iAwwIft. Suriaa this q^sratico, too h:.:& 

: * . ‘ . .r 

readeared «XX veil* usoiuas by pouriu*; ij«aa ell Into then, m .ti; :h 2.fc ;j|jj 

would hove b«ea 4:apo«aXii« to neinteiu writs** euppillea for t^w* |4 

t i • i : ' 

without the wat«s* dietilllaa pliate# - j$ 

! j ' t : ' 

'She gt&c&a?& type 3 off army v»W* wsrio ovuiXaolc fen? pi-riffyiSjf & 

i . I J 

tfutajf# •he>5« fixture ki bc«» weed py^vieaUy iwj ofoer thei.fcpi-vi *4’ 
openetieia. 2hcy were furnished la two elses# » X^vifle ®ad ©> bv\U 

i i •• • •?;! 

is which tiro vatot* was fforood thtomfr » flXlof tXp'th Jispro#«^'t^'* 'i*iii a t.i 

dwiMwlntMag ^«#t. flXtors uteft e^sceffffWUy 4h^ w.'-toy "|'; 

‘ i i ! ! *j 1; 

suppll** were teboa freai'raia imter X«kcn* j ;g 

Matsr t^stsa ffaos» walls im<» other scuroes v»s ;»t filtcri.!. 


er««», voter le not likely to be polluted by ©rfwiic «h»tpneet, ,Mr: sJUseo ^ 


oil tiwpi hrai strict ordere »ot to u»t W v»t«p 


beffem It* 


II 


■■•+* • n.». 
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tiltorltok wua uwfc*c*©fc«*ry* &» »ttpe mru stscsBttW to natpsl ta» troops 'M 
to'Sksarva fe&e crdor AOfc to drink uaiciled wstar# sisea tfe&- /|i>l 

wslsr tfest ¥4» Jtcsjwoii uwttfwi. hardly f«* <*•*»&» fpa>w~ IvjI do ; : gl 

amsatow 4 fi©iU^ tablets siattear to tow* u»«d by tbs ^. ; i| 

*» provioisiy au--tod* (h» stsyl&sril tu«sty~littf? tato* to aoo in ths . ||| 
*&**mm% wav* us#d i- the dlatriWWu* «f sstwr. fk*jr vki wit* t| 

& hUW oreos to &i*t.is*uieh tom txiM £©« a«M* . ■ ||| 

?* »y«ss.w ~ZktjLi ws& mti&m cj msuc#* csp-u^jkSv ’ |< ;J| 
Rut ewlttusiar Wfiitys? supply prafclow# offset, all WtibuA crccyatiGBS Is ij 

«2tf Assort U l®at rovooivi by tbs fsllWU* mioalstiont! ih« mixy |J 
•ell* £qq& ration to a «aai«r vsl^a waa&Hy &** MUv&rmf toa sisftNM-3 

* ' i ' '';§£$; 

iwyiwi Of repairs* y*r MB Is foar Utm*, tbs val^tt of ui'&oh is 

fepr k&lbyvsxs. Ifcas, il ttuurs ti so possibility «ff, cbtsMta..); looal || 
«*|«r wwltoa* to tUfcfi *Ui water b*@ to ba «wi«l foiiqt^t feke lira** jl 


peytetiea ®p*m»g aw a^tiylleA ijr 'film* *fcs eltuitiiCii will £i| 

Mi 

%• found to “oo oven uars unfavorable 4* c(»siesrati«tt la fjiven be the 

. ! : ; f 

fait that the jaty ls*.;i of vehicle# is far JUMflWf is Assort toe^izi iiaa v \ 

. i ■ f| 

Is meat* develops*. wone, since the vehicle* not only lavs' to ccy-j wars | 

fuel tor the loo^Mr uiftfcaucaa totvseo g&» aupply point• but' ©iso w<.ul»s || 

I i ' ^ / 

mn fuel per «illo t*cr«llo4 os aoousit of tho poor raeds. Sia x, ;vio of 

amply troops to.«©*&*$ troopa rapidly baooma to sArarw tUo foi'-iAor 

HI | ■ ; SH 

tti troops tbovci fro® their supply b««» that tho coadnct of sn e«&irt> || 

opsfstlos io esOauBissrui, * ! | || 

it follows? fjK#s cthat h»« 4tt«t eaii tba.t fvousd lopar^tlona will ijL 
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£kipr;-ly jPetot s.t «& Cfcearirufe* to tte 
0t tot fc*vs*»ie& ko'oatoto Sas^#, 'iwuto* (to ^oto St} itfc 

**tfHPw» to 9 m .. T i > ' 
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ran-'niu^oat : . J .j , 

ftltwyt to avoided la desert 

1 -. ; 

rtoOtod la so~ i uUmv *ay. 

—toe? at %tiM^q capita mat to k«r>t ©0 §3is*i thj# tb*y ct* 

Uuilu;'” tot*? tsw «*.;«? cepyAy relate •itoUto eitolJf* ifco 

of «p—Hox^. tto $teUV cf tto ritrssaa^, «a4 aptortc). osgAe^fl UU 

j : 1 1 

tow to to&o up fer ton r?ttesattU«« that &;£m t to jr^l«y«4. jtolS 

ttoro^Wy trstocu eillta tyocpa end the vary Hit j^ptoat jfct»24 1e 

#«&&«yod. | 

1 i . 

la ety' case it iteu to etctod ttot* ultSi mtium» m&m vS vg&^ixxo & 
feaea&.«K&u260 at cceort to » taro effective torttop «#sto«3t attest; o<x.» 


©****« It tsiV r.tr&tfflcj 0'&4«Gti** ckc to 
it gmwi ctmatoto jii]rafdw3* v^a@ 


** *<WfWU 5k*« ^tetesu* la ten# vaA W tb* ww** ef. V9u^%u ;; 

*to Africa (U^uM* Sato Q$B9f»$»v osutoe ©l$iag lua^cMta&jr fcg &*, 

• , 

coastal seoo wlto He <*£to- tappilee off u>tor *3& koly d&to&B.* *„..i 

to*«r| •* tftj? «»e ViA** esdd to to«a£u^osrlh»a wlttaajb dlffiototto 1, 


of czie to& d r od kltoeatert at tto 

I 






***• 401 carried cat if tto etoteitc# fg©s> tto co#Lt to* rct# ( a| 

•towt. $to eatotoptog operation farttoto from itoi ceo*t was: easviesi cat 

'har 8 0 —1 oa 2Q *Jte« 194S aad carried tto Q<*mm force* coc fcsjs^v- 
%n^ lute Ato real desert, la tfcto operation, mme*l ^p&ri>es to# 

****f|t °* MBhX * outh of Ur jfru&ela vtto ill kit miMU fate**, 

five aotorlsed cad araoreft dlviaioar, fa»lirtlt| U» ttedfea uaita 

'; i ;# . j ,'■ 

tbt SrltleH wwcecdod to cattle 3H« Mppll Uto trlthto a veay 
•nd koaaaa force*, to epos up * direct c«$iy erased 
tout Hritito pooltiocf. tola to did tgr ftotog ill force* aboat 

to totodc tto i*ritl* ma tckin# tot *1 catofc, tto asto potot to tto 
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Srlt&etx defottiu; eyetea. 

;[ 

| However, slither siwu took edveatado of tie 

oatflaok ttoa eaoqar la a wide eueopla^ m>ovois«at« 

1 anar po«$ltolUtl'j» to §1 

Stwe, th4 did |' 1 

! . I’iT, ,'M 

i • *:'m 

‘ 


aot- attack tke Cjyvennle* regiea their petition* at am Ite&a woo*, 

i • i ; ' 

l 000 kllob»t©ra mxah of the oeaeto, in*? did fhty toyp&wii ti.$ C-dl^iA 

i i ^ 

tt ^UeQfiu pewitioa toy drivlag thr©u«*i the Si m',a& GlMrartfoto t&eoe couth 
of the topeum-tolo Coatesaft* Bepyeseles. ?iortt«a&e*lr &uri»£ ti,« 
tlater opest&lco, fw&JK friored that tUe tori titty would etikok toko 

Agttdatoln OOV’iWli, %Sl C, t<i3tyiiiXZift% f'-f&U to*i’St'touto# 4**i£ li&t&iOlS IMSv it> ■ vo 

, ‘ ! 

eevired ti.e ©ot^AiiopUcatt of ike /iaia ferooe eosplatdy u& ir*v%to‘ui8y* 

tout; It feliwi ©atorlolirso. jftedUy, tiu* tortitsh'ofci Uviiv'v fcjfcti 
! ; ' ; 
did!sot ©dvtaeo f*e» Sort Weal «&i Z.citu Chad to prljpUttf&b 

i Although it tiuat too 4s0s4.ttod tiios eosiooe tourrala dlfjSloal&too;; veold 

j \ i 

htwf toed to too eunsotated la eay of ths e^atwUefifl dupt ec-cile-wa* vao 

J I 

keif of veto? la the review* tsvolved vuts toy far the greater.* toawe»w ; eat. 

• Sh»6 the relatively wcslg Sorsaa forces eaplicyei were &\&o for ..a 

i '. 

loaf a ttsao to hold » tiay torldgeheaA oa the c octyt&ent of /4’rlwy, U*lch 
la |to entirety v»e la tho head* of the AUlee* ^ag doe lajao eiw&l 

• i- ; - 

uaflt to tfesf toreed desert font of the Sahara, vhleh had tU cff#©t of 

'f r j 

*i cheWd* sc&e. 


;ii tip? 




’!• i,M 


:,f 


i'fM only force* eapXoptd tor the Srltlah it vUtlr •wipto£ 
tf ,|p»*e the Soma poaUloa* were *k*11 ncaam«i*ae* end eetoetns# 
ie lM h rm *, >d4eh eoaeUted of officer* sad aca vith deeert ssperiaaee* 
«h* pf *t feaoae sad heel salt of this type vac the Lea* heace toesusrfc 

Ueut o aaa t tooiead Stirling. the Aureea force* rtetricted ’ 


•}; 
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tfe' t4 *ti. Vv6 iQ tU SS$toys*iSt «? * tpcsici Wit, |Uut 

! ' li 

InpiontUou i&fcxbsasat, is quo stogie reeouustosdast Op'#35 , &tip+« is v.^5® 

• ; . I [ 

iaivftufe rttnioa. As tor os tbs nnifeor i® totofNMji, Ibis unit eKe^sorod 

nn 4W^ieuiUsi: iu recast to wntuy e^JUosj this tuts ton to i *, faut 

«*f WAy ft body or tead^tobea o*4 oso d Ueut ijr o^sAppsia ;-4;i wfct 
1 . 

tovslvu-. | 

! in tbs ii(iit ©f rssiuya nUltaty e^porUaa* jit would cotta vh- it top 
! ; , ■ 

te*l^pEtias. a>$ watt® i® too bw«t wytood t® sarbount t'du .-iUVl* 

of viia desert tysota» provided tbs *idd asg&tyic^' t&a ihs, o 

t Eftttosy ©f U»fl aXv, i-toe n WM^9 mn 4 ju&th m Mm i 

mp$&¥' of unt©? bus bau sst»tiisb«4 l» tbs sass^ »«m4*v it 'Uto> fc© 

posoibl# to wpw forward «li oilier auj^iAwe bjf surfsoo ttob^>o;.»tovl®» 

without series® difficulty* 

i » 

it was ©sly in a few leoittftad «©swa that tbs United ^tov au~pU<i» 

i 

• decisive offset eu neto&L o®«tot operations* A ©#*># in was 
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f , I 


t~"& 

§ ,] 


■A 


bad 


tf ***** atsrea^ pointo iu tbs itoio^onsaa tollu* U»e*j to <]auMxy 
toa Axis tores® bed withdrawn frea tbs fshnsk ration to toy culf 
of tbrt«. ’iounibiy owO itflcustora oast of tbs sow Oanuui. lins* to® 

*HF •**»»£ poiata continued to tola out, tyin* dsns sisUu enwy 

■‘If* ! j I , ■!■ 

fame. toppiist for tbs atimi points wars fsnmrdad by sir with u w»* 
i l fft w U y* In nid^aiswuMfy, British ptonoa M*s**u*d in djtotyoyis^ tbs ; ; 

sj'f -. ^ ' ' 1 , \ 

’stoBs tm» which tbo garrison* d»«r tbsir watsr supplies «n«« & remit 
too.;*- £ecu* tinurritona bad to surrender* 

■ ■ ;1-fr. ; . • I . j ■ J; 

; |<Ja tba otoar band, tb« ato*ar'p*toUab#d la tbs bssdsrU fcifisat tost | 

in $Osr to# Qtruytt toresa bad to bait tasir ndvaaos on Cairo l«c«a« of 


a Ml 
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* jM of venter eeBi«l ly tfc© feet Si v fefe© dryish h&d c-^- watoir ,’f 

lato the VTter sv*Sr* sf *3. MtsaslA 4;? *# fableJ /.'bo bcX« a# fcbo 

CffMaix •«%>» tk-lted v&9 t $iu *ivsl; of strStii&fS power e^/i .V-:l ‘ '.• 

vbsUprar to da vitfc wder or other eerily difficulties. £:. :;.\'^yi»rV ;■■' 

miitioncd 4b sfcie rtof'y, tka li»«fc of tutor vat svrMdi&i dptta ■ Sl4'- ; V ^ - ; 1 
I | , ^ " l ;. 3 

opfcnUoA ty W-o es^lujffu&t of the uatur dlatlXXlBC ccuy*#;?, Vm^-j *■■'.'£ 

dlatttlci jsoVd.la t»*-ter tzm oofc venter. | , • .; | 

i ; »ii 

i . | ; V'| 

¥Z, J&M 4»i' SS’ 3 5n4»9»(*9 I ,4 •<% 

I , 1 ; ' .■’ v 

i • ' 

j’ She oiv br^sperteJtiim of tvpglfea for isrouad wit* fa et&iasa to tto | 

! I | .'I 

Afflofcjj ctfc.^i*c^ was tto lest po«*ibiiity to Wifiitain ta# $‘l«...* or ••: 

f * ' ! ! , ■ !:* g 

f«*ft «aropa to Africa vhoa all otiwr supply chataol* wore -*iw*t* ; jjuj, 

feitatf tho Coiofcer filler wroucd *4 aIcmsAu, toter fuel'tod w^-o typei I/? 

i r . : -if 

of o—nnHlca v-aicJU ware la ifcort wpsly vow tfWMportod 1y 
ditfttly fraa i-aropo to tlas float heratum tt» brltlafe. too had nir tfflj 
wporlcrity u t that tiso, vtm *i«fetog «U tttfeprt* Utorttfcr, to wet .'® 
Iml that, toss import pleatt tUaBwdlwts rtqiilrod at lottf 

nwwntt of tko lutti could tarty. 4lr trM»j>oii«tioa %'rnt pruvtd Ml ; 1| 
ort tnily u&oooaafidoel mdartMelsa vMch could %• oi^lo yod «4y Ac cast* j ; « 
Of iftito asar^qr. jj§, 

I' Khta £oisp«l mmi to Itat M k kit mdiftli tilt* acd^ iko^giti^ lH i 
JA lUMto poKitioa at tko oad of «a^uit # bo ftattd that for this uo<pott|j^ 
ho ooou vt]4» • daily fu$s&r of at itatt 100 «oki« Mtor* of nottr , tffi 
foo|» tho part of which aatuvaU? would h»va to ho attod 1 forward I IB 

hjr fir. Cotoolria^ us^ortook to aoot thio d>—id hat ia aohtal fact 
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HI # 'cjdsnlaJg^ 

eai^ * ftectio* of t^c esoeatliA aioUaa tefifsfc, so iks.t'% f ; 

, 3 ^f 

i 

to !M telfc«d.' ufc? trsao^optatloa of ut^A. 4 £wat|i&o» hy'alif t>. ;j ;To; , 
to %o iqpocal'MLo. «bi^ tte aocJ«y Mi 


filF. 


6 C«$Hto Jf’c.tst,'., V -f 


Jtatiiiff UiO fimX V&tUea wwale* fcte iraat of tf.o •,«-■ ■ .;, 

j , ; . i 1 

aatrice was W*m W tte Cep&m *4r force, *l»ca ter&ij a ; tic*, Ip r/Jp 

i , 

cbwld er999 ifco Mitom-iaoca oefaly. As tin oaaajr ted »$,*• 
onenwus iaooce wore eaffwrAd, the scale of which vt»» I «4' C 0. itw'if' 

! I 

««tld not te toy** V the Goma Hr force for keau; Step,, <u fey 


f«*f iayra of tefir# oil twelve avoUeblo larfii tr®teport plepeo of tuu li 


tedtl wore shot dou& M. destroyed, together vWb thoir cArgaw* 

'.)'■ srhe pceitioa would pyetebly T>» for ooro favorable If *4 ly-asli air 



{MUTltjr cxictod cad If largo, md&m twax® ertutiea pieces of fey ifejo 


proootttly us«d by tte USA i» tte ^iwlflo «er« imiUobH. ! xiawyvor, it 

! I i 

•m «o dooh^ clvsjfO oosiaid’ <s* local clrcu»»t«jjpa* whether adr or u ?ouaA 

i ! i 

trOMportatioo 1« preferable. If ths terrain mod the sltUfttiaa + 

! I . 1 '! f 

issvmi tmc$crtatl<m viXl be preferred, since Hi le ?ofw nod v.J 
’ ' j : i 

*k**per, evea ttwu& considerably slower, hcvsirihelesf, dir truimoatatl 


*fc<«4d always te bold available during ieeerf operation^ 40 that 

p h ■ • * ! j 

aiy can te e^lcyed ItaadHtoH' i» ease# of emergency or if the uatlt 
•ilfteiioa requires their osploysuat. 


«*• 


fty SPia^r '*¥?i8 Of ViaiOiiS i$dlI«SWiSiC8 

Swrii^-. the Afrioca ga«paH» tte v*twm Md XtoUan fovoos bad as 

i ' i ' 

IldUaod tjpva of tavaufoart veteoleA. ftertf va« «1 m ao: anod for 
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« :! 


spatial csf vehicles hssraaae <&l k>ssy tftM$pe;r$«4&d£ ©fpld *l.-* 

j. i ;■ 

aaplaAfcnmd e©r*atal soed, with the c*eeptioa 4>f » ft v tetmKvJlv. fcratti*,. * 

»■■■ : >, .1 

! . . .•* ;: \i 

iW»i tte desert ea» ha traversed ©a trails -V mwl 'm 
J » S p : ^ dHHHHHHHBBb I 

although attrition, partia&»rly 4a sp^lsge ead quodc afcsprfcesra, iz 

tistm uauwr acjra-4. road eoMltioa;;* j 

j t 

Wwa? rad tuar vp 4 pidrtieOaily heavy la theletaty desert of ^ /to»4»s|| 

■ S 

and If Ida eeaatrJL rae.i had not been svallaftlt* the «*pply varviv*- vouid ': i 

\ : ‘ j 

h*Vij seaeed cwnjddujfeUe di/flcultia*, iiu* mu» particularly astiwuePle ■ jj 

i - : \k 

In 4*41, item forces vtr* h»e4«ute^ SefcfvK* A* the* wt~o &;,w • 

**©M» travorcod fey the aaratel read was hold bar the British *»4 haa to! ■ -1 

i | : : ; 

he fcjpaesad hy rO-i tfwwoA tcpftfJUk Aa i result, jit proved ^ e»* : . • | 

difficult to the ffercaa 8%Xo#o«i c,uofc of looruk* siucu *U vehicled j; 

i ’ | ! ■ '?:« 

had to tbuvoX vory slowly the «*tr#*eljf difficult terra & and ! : 

• : - r f * 

quit# a PBiWf of tiiws trsli't viyva. if %U*» satire' route fyen the •oo** of 

' ! i : " 

iripoli to the 'freat at 'fofcsvfc had ceasintcd of tjraila of tljfc tppa used 

t#n* it would have H-oa naeefway to trsiUo tnaepertetlcaj rpts® &,;<! 
the veto? fuel aUewAoeeo would hove had to he ai^« the aeiwaeh n& tmy 
***•• ifcorefa?*, fchu ocvulopacat of a tpeeiel Vp» of sturdy Uw-:ca> 

tetioe vehicle ie ertresely ti%»ort«at la preparing far desert warfare* 


vxu^ sps&t tfppsisjwjsrica 6?3T soaps ¥«» fi/sTiCB m*awm2ici' ; ' 1 

!’ I ! 

- i; She «yat«s of flrol&g road aurfacee rapWf hr Meat of chs«lt#l 


agaatf^ reaeatly developed la /airicn, vt.« unimewi at the tike of 11 


» 


Afriaea aaiqpaiia; otherwise it veula have haaa meed atveosiv^Ly fey the 
Oaraeii forces* class aothiotf ova fesilit«ta sapplr tsaasportatioa oore 










thMf §oe<* ror^u *vtK If ctaffly traces of u cpoclcil tjuro r..*vl,a.bl3, 
tbo 'foot sKB-'-te/j tfcftt If jxt#4b or® ;sac>? they slow dawn the! ct»c.4 ril 
traffic. If &e *j>eeil c-f traffic ©f.a bo doii.1A«d| treasyortnttw £>'"S» 

;. \ i ■ 

rotjuiresfata tyre h*iwi. i» doeort wwrf«re it if therefor* 

j ■ | 

to «PpS,«ar co<kra rood construction «!uchi»a*y la such ty.-i at 

| j ! , 

ioaot on« wait will he m&lable to ecch. division. 

' • i 1 ■ 

: During the Aftricca ers^i#, road nca;?t*ttOt^c& w** yoftfletvd to «& 

; ; * j 

alalili but ocvtrtheloau ftecoftsltstcA the eoployOcttt of lor*.* i.xv;. 
of tyoeps ost4 teok «n rack tim<% rha trooye ox^ltyoA for title < Hspoco 

; , * . I ; 

voro ihraiuhyci by ttnllaa labor twite. 'ihe ao«t atrihlwfi $erfcrur«xe 

•i . ! I 

io this- field v»\f* tba construction of the rood fctilt to *>#p;\9v 

x \ ■ \ ■ 

' *h« olcuiiTlcaaco nf thw r»aisi construction of supply routes; &u 

• I ' 

lllujstrated V c. naamif.o token frost s^oartol^o aenoir* an Afrior, uAuh 

! i 

road* m follows! j I : 

! - ! , 

f.. -JM worecetit of supplies? for car t«»cp* lb tlw| ®ollwa - 
EeOJfcya - 'iitzr£&% Itm in %m su*«»r of Xb4i presented 
spool#! trebleos. Since the coastal scind hoc closed by 

the British la -cozuk, ell supply traffic for tbo troop* 
eftet'of Oewtut ha! to ew throw# the terrain crcuu-f 

Vfce old troll* which bed two* warkod for u§w iu 
this terrain w®r® so worn out that they could only b<s 
trkiraroea with difficulty. At «&nr potato it va« few.;! 
to b® utterly inmxaomteMv for saell vehicle* ejnd t&Qlv, 
j could caljp b» dvivea throw# by ttodac their Motor* to 
]-; ■ the utmost. If a coluna of tsuefc* «tte£<*d to cover* the 

. distant* around Jobruk within a dejr, thl* «*• coftiriMarit\ 

m encellc-at pwrforosaoe, r.uti the dictabco vas cflly - 
rouaiay etreaiy klloa*wr». S therefor* «Mwrt«d *11 
*1 Influence la urglas the top level Ttpilan cuthbrltlua 
to build u retd bypo**l«g -obruk. 

itm* ro»d referred to by ^oomcI, which vet WUdt th* lilt Roart, vn» 
co&ft|pcttt4 la fbo tuarx? of IS41 by tuellflte. Itiai-s. et-a* 

struotlca units in woru lastlcg two end ena-holf Toathe, It vr% aoveaty 
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kUOMtays £4vo w'icra uitfoi the ousfiwa wu balladedi lf$» la 

coatiad with the ca«*U& road, %reo cat m^haXUA* la »Un of the 
Irtiw^ly prUdUvc erjuipsed avail* bl«, ia aorthori. Africa this poy» 
ftwmip v*a »au&da.» (gdeieu 5, p«4* £7) • i * 


a. jrprittss ss$&o i-j ?mm «**>* «* v^acus ■ 

a* of the <$««t iwpcriaat. M<pttrOM&feta l» tfco production of *,» ta ~~ 

f : ! i •(' 

toiTota truck MixU v. cecity of three to ur«« aad ca^helf tea*. »U 

' 4 ‘ 1 ! ; 

sfceeld feovti t* ****** four*-»iiu»I driver coil a AiffewittisX Zf,i. 

1 I | s |: 

low pfooanro Imllcvn tyres ofcould bo tucdj tala I into proved lukei-tie** | f 
” I ! . j 

foetoay m cavil pebble* hcceco «*d|p& bdveca the aettc of tip - tve tiro#. f 

j I j i • -I: 

Kylhfr r air cooled es&lBcc viU p*»v& eu.Uobl.o io • acct pitot. ■ 

31m Steyr factor/ £u Austria Uud devwlupsd «a air cooled au^ina, tut vtuoks 

with Ihli os^tjuu real/ arrived ia the thsator shortly before ifee elom of 

f i : j ’ : 

tho African cw&al^ so tint they could cel bo adequately tooted, .thilo ' 

they wove ia tu*. th*y porfoassad wtlefastwrlly* 

i i 

fayttcuUr fetiivuiUvfo uugt bo paid to e^ricac «Jd shock aboorisr&i* 

Bio b t l i lwi s^rlc^a used ia the Qemuii 13 a&tt 17 aU-totaroia 

*or» Ml o*U*f*ictoj?*. £<m» spring broke cacti? a*d rcplauetieiuc wisw 

I ! : 

ad i col fly obtainable. *..&»iu»ted loaf' erri***‘a «k*7 bailor oosvtca but 

I ! ' ! 

* i. • 

du»U |a dranger *sd each wheel should bar# ladependeat t a op oa ai cM- 
Sdc bailor roqoir«ua«| v«b sol by tbo British fori, whereas the! Uersfca 

9CvA hod treasversu euspewsioa of the float vfcoolo. | Wwr tb|« reotsca fc.;$ 

-j i : ■ 

British aadol proved superior to the Ceruaa, 4a wblcb the front nrtfc^ 

woo iaodocaote. ! 
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if 


ri 


]: to voUiolM should ©any f&d pltAksi ©j? taMfcl$g 

i»$» fee um if they hog tiovala the fisad. Co&4itt«tte la fcfc« ;i^s$S«a 

toOller of e^ur&tlo&s wad© sisllar e^ulpiatat necessary. 

It U vino advte&m# to famish mdk car m&i »om at the t kuo^a 
vltii «m&mukq 8, vMcb should A* so placed that th*QF am at ail ttaoa 

i • j 

• visible to % r m drive**. ;*&oh ««%»»<» cast have a ttajjttt attaohed to 
compensate for deviations. At the ito* uadar nvAnr, suit&hio ©aonsact 

i I | 

*•*• iwwsifocfcurcd % the AsicanlA herlltt^rtodOKau. 

V I . j 

Paassuge? cere should be as U<&t as peaaiUo. the foltew^i * 

SHit this roguireaseab o«4 ysrtfoiiwd caiiafuotorljy. fa cafe, 1 A 9 cooled 
WtoMm atm fjrofemtde. AU ws sort bo uhU to cany «; ifltfflteicat 

I , . i • . 

supply of fUul oad-vatoy* ! 
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x. ; PHWAi^ftJAi BS£-2£<£I#B3 6JkS£*B »’/ FACUfltiijCy W?VM$Z SO 

fAW MittS Cfi&WW blllSS' ! j 

: .' I j | 

: tow*»& the African ee«r?Alct no «3a£le c»«o ocattfrod la-^Mch tho 
service© failed to heap $?&ec with the cctU&t twits ©viuj i;* 

I I ; : 

taenalcul difficulties. :3a« fact «a*b bo tsksa into co»s|£*r*Wo;u hero 
i j 

that «U Advances r*»4 till coobat action took place la pro *!mtty Uj nh& 

Asphalted cooutoi rood. so that a secure supply ■ route w»a ief^iiotio, 

n it tm* that difficult trails had to b* used ia AiatribefliJ E-PUaa 

to tho individual iwlia, hot if e»» nevertheless possible to wvo toward 

•tt t^splloa to tbs Aosta* troops la seed Uw because the tfsw&tt feuakt . j 

«oAU »ot travel fester in the Assess ttea th» **.ppiy vehicles. ■• ; -uHb#r» || 

a*lh» coafoab eetioa caused ^Alars, ^aicb asdo It pootim# jfsir tbo oappUT 
!;• ■ ' • 4'' 1 ; ! 1 

* Ihe Oepfflan equivalent of the jeep. j 
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sa ciizmi&iivm car suiTur pncss is -j£u 

miuzd ms 


mm 




«»t»0<* 




tj ck* t? i» kusu numut c* a &&&oar i©#a at $&* |.; 

&£&« | : |j 

! u ^ . .,l; , Uv , tejSsaassk* j?e#f*«aJUur #*te»i©» &a ;.■.-&& to fc 

, j $*•; 

vokar supply ^wMtcao lu iiv© fcyltiefc /.wv te *?#*«#> ! Jm ov.?viJ.--'--:.tl<m M 

i . i gj 

ft# fftna wad w^taads <iam id tl»» ieweefc lmt% upiio, e&dv of ‘£*4*0' Jjj-j| 
ft to «wo uai#a? supply etffioay. : i If 

1 • ■ i , : :?;! 

I . Sh» pafpesea os’ Ik© oy^aUatita e**# ## fjtittfl**) |1 

| a. lAefcrlfcutfto&t of wfttto? to «uaftf»« I ■•'& 

; 1 11 

! k. tixs e«r:piy of #a#$»ta c ad saftt#J£,o ©#©« toad otkosr s?e»* 
toia&sv; t© all taolu. i ’ ., 

: I 1 ! • ; ; * 

c. CKiutescdco of er*«eftft«4 #to*ua of vote? «*?..l‘»oo #1 

1 , . i ; It 

otop&ry ©fcft levels. . f 


:• •«* 


d. tiiieltit coftiyol. 


j^eres&ly ik« flwiiiss teat Vfeioy osal Ux# o©l#otic» of tu^p-v ^oIj 
ay# tk# jttspousftisftiliy of M#ttt A#aqr Bea4$ui mn *M not of tim hr 

omir **4or w#U* with &n «a#$a»«# flew of wot## «tw uoo&t ; edljr on# 

■ jit . | 1 i • 

nfailt if fetflawr, owafttea® ilutft usftt# o g g #ito u ft»y U©o ©se 


alufc# 


Icmii irftjj&ftf < 


••' >- t ., * -! 

■ -jfafc ;. >1- « ii&. ■•- -1 — I al.jt" +1 v ■ •• 











, tut tf~X3B mjppiQmmt 

1 

i 

| 

; • 1 

h; 

wilt, toaliow VieiX* to obtoto votor cuppXioa* Ui 

! 1 ' 

I ; ,| 

roolto* u#f«? i« if.uuoo 


«k«otort a oertiflcsto igr an officer mi wbewtug th» mm pcm* of 

I iji 

tk« uU uwse taw*,*. j ! ; 

III c&ilUoxi to the p«,'aewi*;l Sauadltos: tfco tsfatof «f e^itoa* 

i i 

mU> polios $«rs«siwi «jr« utottowrti cdt too ¥*to* auppijr pototo tosj control, 

r ■ . i 

•o uoU £,* fiuarto to pavv«afc sabot^o or tb«;t3fctora»Ss«ft 

’ . ! 

dnwtog of vat*?. 

I ■ . : i ! 

•mater* ul«4pltoa to i-kiUly lafotwcU St coot* vtor# patou kaa 

<U*wa aov* tiun tooir f»tooyiao& voter rations. Urn po?«o&& roa^asl'&o 

toaro boau telioa to itoucnot. ■ j . 

1 1 I : 

Mitti tfco cui&ato tea ppor^ttog to toe vootep 4ao&?t»: tfeyj w&c$p 
ration* wove fartojrdod to too todtoto&& units to izm 1? tto twite. 3 ,j 

tff» **s»tsr utit.-a* cssiu %nssm aasitosi&tfi tfoy Stoll ptoio at too y?i»,u..’ 

r r 

! 

point!, to toditoos* onto unit fct*i & ptotocn rea^sifii'wiw *to/ too 

1 ' i ' , 1 

trxuujportottou &r too srsoorve m$*l& of uator (flotugetfea 5, j>„ .5 u'4. 

; ®* toiSJLgaa * Ske wwasoi «st*«? ration ko 1.6 geXJUnu >■*>- 

i ; 

capita p«r day, ►,© abattoir ia to b# found of way difference banuj ... .do 

I ■ • • • j j 

water for drtoislng jpupowm end outer toy -©toer purposea* .v.a® 


m 


1 


;* v=‘ ; 


oaiy ttpa of water wp^ly «p*olftosliy Kuaiianat 1* too vatay «g$Uedl 
for lift tip <sooUc& which i» Innlwted to tbe ovar-sU oUovaoea. 

A ratios of one ealloa par lagr *** coastoarod iaato<puiW too 

]£• 1 I i 

t r o y to tone*. 6a 24 August lto t * unit oaptoyaA at eatreaetotuat 

tolUed a request that too ration to too tiMol to i.fi jpUout* 
gallon vu ro^tiroti for 'jrttotog parpoooa atone* : £ko foot 
authorised ration v«s oatoodod wrwwolaia^lar tr 
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■Mil? 




'WfJMSS a^itoaHtfi | 

I i | ; M ■ 

(itHBs c*ta@& sjr uft fcuch tit tmt&K* ta*a&y»to* galloas) i&ttfis&eo that fj 

i ; ■ . I ' | 4 

IflMl' eatoortood vei laausqsato* | ■{ \ - ^ 

■ ' ! • -I i - 1 

: An Jfiffreusiiii ratios cf 1 «$ tfj&liGfta u» allowed for toito ototioued 

ii I * ^ lv ■ Jj 

to to* heto re^ie*. iartoeriiere* tr&cps utattosed to *&i* erwu re&siwt 

i 

«A edditiosJ. v&ttr eOieususet for qmtsX purposes* for tsitoracv, tor 

4il to hospital*, contevn*, oesfpraasor statioaa* j ’ 

! • : ' ' I j 

; fhe vtduv situation ves far m»ta otrciaod f&rtbar vest, £» too 

; • ! ; 

tfatoafe *o& vl41 jtantti r«&ies» *»d la to* weotofa desert, i wwv.-!* 

•tallowed thoro resolved ouly ose eftloa par os^iia par d*y» vulhaut 
Mgr <5*atol altowaaoe Tar otter ;?ys$Oto«* to*r«?arw u»H «om Slav's to 
to*** wfera authorised to reflate the use; of mster ieoito^ to the4* 

unto*. | I 

! I ‘ } 

Zm •>ntc.y. toch *»tt *v« veqjuirei &t «(U ttoou to ^’..viutoto-j 

i ■ • 

»' wot*? s»;ir»Jy of u-itor, tor vhtoh purges* it >»« 4 : 

ftaptOtei the nesaKHtidV e»'«toto*r* t«i vtotolae, XodbragUos v.^toa 

! 

1 i ! 

** jto the m&hcr gf toye tor td>isU a root*** *»* to to e©|oi^lM,i>4 ,. .to 

to*! «jutofetty of the 4c-44y reties* i^vreatty this woe doqldw :-y *hg 

j l ‘ ! 

elseiau tor vtocH the usit mv iutc-toto, j , i 

Coufltofcito; ontere veto issued cocaetawitty e&4 led to 

I ■ ; ' 

and *o»t«>Tfi33Pci«« at lower Xavelo, toi* was particularly to* to.au id 

■ i- I j 

to**» at which ttao toe organised water supply hid- ^ust tojca totsusvseed, f 
aiHl ItotfMat,****len to sads of a reserve of oasHbalf gallon per capita f 



ft# i 


K 


l«v lay for * period of fourteen da/e, plus too 
vmQi. CooseQueutly* a unit 200 stroOd eud vito 
to** to aatotoia « reserve «*ppljr«f 1 «J 0 ipOOeeS of wetor for 


;sj2 


£all«fts par rtoitiw per 
£0 rthicles feoJlu has* 


M 



'X’i' 
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purpose plus? SCO gallon* for cngta* coo'* 1 *^ 'Mitts fet; UvS# 
*** j«p*»«t4a& ic fe# venters. 6«s*rt, too ratio* for «a$ 4&« 'lidoia*.^ ugs 
i&er**«e4 to fee gd&aag per torso deyg. i j . 

j &*(-* emera mmU^ a Sail* ration of Oft* to tv* £*Ucas 
Cafll« aad o period vaiytag featvswi sewn noft fourUit fi«yi fed *fei4i e 
r**frm» *** t» *« ttateta&w». UsuOlsr, it vo* to tn.y-y out 

**••• ortee wlag to tfa* Irxk of arff&cleat oo*tOa«rs mb velfeife;.". 
j A fortocr ordsr Isc*** on «$ «fe»# 1941 jiecoy&tag to wU4& u& 

i ' I ! j ; 

additional utuU OOHV 2 *«S#rv# SUfiply off VuUr V«ll» to 1)* *» 

Jor|| Matxub, v&o $a®atity to to* juttat»4a#*» for p *t 

strsagth va# 9--&0 gallon*« Uoi&tftlnars v*r# iiiadi for toiji Vut 

r«uiiu»Q the proparty of ;fert &**»&» I 1 i 

' j j ' ’ 

j tho WlfiaAo wa* operating la too wfttjura Aa*cH' a sw* 

r*^4«tloa c^w into fo«j®, nacorafr.g fca vlLieh ejcfc irolii&lo 4 ? lV - ? . ; , UjiV ^ 
n^ntly t® <nwwj i ' tur*o *yittoia* of w#*«r for each porsou a©rufc.ju* *a xt* 
l&lf vntor wo* to iu>lu f*e pa «3*rgoaoy thvm~ik& ration .rad uae oaly 
to W u«ed ty osmw of *a office. i‘*r to* «agipos # » fere. ;■ t iS mm 
of fm to feroo O^Usae por vtihld* v„» c*«4*4 jty to# vatftr of 

*««^ unit. Cwwoat «$nfltten vow* fcraa^t fomrp y ey to® si til 

4a 0 *n» (sai'r.&otioa l, p«g« ig?}, j 1 ! 

! . . , 

4 - S2&B3L Cea %tf«gat. Sfeo hrttlih oruy h&« taftJc tn;«skr t red 

otAjpr w*t*» cofttttiaors of uid*jy Y«yi*^ cspaalti**. 33 m» typaa 
us# &re feo o;o sad 400 £f>Uoa tiueks, «h* ICO &&%$& 
i» ISO! and IOC gpH,lm tnxkv, 44 j^rllOtt %arrsl« md 1$|, 4 »<id 

8 « Aoa sons, ffe* ao»t umaa ao8*.tr*a#portu9itj o*«U4n*rs «r« 


' : W*4 
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# S'-lSy, 


fitfc a 40 C - : -4 sop gdlas capacity. j 

• ! s> r« ! j '"H 

' t I • \ 

sheet Ison cantfciiwr* tad cuns were used. svln£ to til# 

: • I ' j : ' '?< 

•ttfitr of ?uet, thdwa ws«r «3echce f ;;aa, Ifeter fojr &3 >*bM«« 4 Uitnl tihk* 
j - ' ’ i i 

4 m cons. It *g>p**rn that fhi« eraheJBtf* hud bi«& elnoe^ oore&ntsd % $ 

! I 

Soreaibsy si»ce % report ea u milerl laejection eonplains oC eKy o f«* 
«btet Iron eoatniaem &till la use, 

♦h» total v»te? »iers£@ cop&city of tfc# brigade soacl^tal *>£! 

6 tr-iik traces with a erproity of 000 gfl&Xen* andh 


22 trait .tswofce with « opacity of 10Q ^allots «pefc 

4 t-vsko with a eep&eity of 100, gallcr.* oaefr 

270 cr;fis vith & ceyeeity of 12£i «$.sh 

: I . , ; 

133 ot'.aa with & opacity of 4 '• aillcns etch 

082 cuaa with a c-^r-ieity of 3 AnUans &a$\. 

j 6* fiftfttyul. ‘Ohe taWre veter mt»Jm mt tfc* 

co'pet&ut capervision u? iisoltU officers. }tftt*r w»« cfoXcrtetiev. ; u tho 
. ; 
tflfyly points. in e:*.?ea whore tbi* ws.s ant 4 oqu» the wilt dr?vi> ■ va&or 

j ! 

Kqjplies woo ftvil^at'jc! to chlcriuets ?ll wwtsr It receives... 

; f 

; All water voatnlasro is uso wore inspected V health, off 4 c^n pt 

< , 

regaler iatowile, n»i containero fouiU to he tasty were e^ck v>. .e ■•. 

! : ! , i 

•ftjlast galersised coataiaer*. 

: i * ‘ 

All Srlftleh troops bed strict order® not tq »•* captured g-t'-s 1 

WRpttet before the water had bees inspected. Apparently, .yy©vis«<x had 
bee* aftde for these inspection* to be carried oejt without %o »* of tlx*. 
All inlte were «l«*o ioraed chlorine water decoatmiiwtica pevder, 
fifttprin^ tablets to cc*p*arate for the aaaA*t*ble Chlorine! tret/?. 
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i©!&©ts $s& appropriate lasla^ajeat*. ■ | . ■ |;» 

*• to§i£,-k#&y i PteSig, la,v«sV-«i .^aal* p* ftliwjta# 3Rr J:l| 

mpfly points ©r© asatto&ed la ordore of fcho Stb sooth Afrlcmi uri^yiat* :.;il 

«, ii'dllo* Weli with a dally cepaoity of - 4*iS0O ■' |j| 

CiUfliSt Sh» celt co*ifcsat of tto water laor——> If gm&Ute to 1| 

without tatwmptloa for a loeg Uw». -ha roownrulr haa aje*^alV of 'll 

19800 s&Uoaa. | ! || 

air i*«U with dolly ecpsclty : of 29130 ^ai©£&$ || 

j . ; i ‘ ■ || 

l»rtC*l«r flow. i ! = m 

■ I | | fjjj 

«oli» at. L-aTO&its* hajateh, 41 itUoMfta* polnV .#01 - aatsh* • 

1 , • : 't?;j 

ItailS) Shtea, l&ha, 'Jhehlr. 1 

’ i W-m 

j I i ( 

h* Clatortia sut Reservoirs. Aha i^liheifa (reserved** c:v i||: 

filial with Ksiil-horca u*W;. ' , ; I y, 

*+imzJt . • ■«ictii‘edr wluii u O Bfcmwl t y ©f iJCltv 4 ** - <■-..>« ^ 

| Rsapfcaew. Reservoir with iw vTp aeity of tCACO au£<^:.o 

• i : . 1 .if. 

i o. i.-utor Pipcliaas. Sh« wwstsra glgollas ©xte-ci© .£jfk,. 

i , 

to a point &unr ivatfuh* 5a a* alshth 4a»y ©roar <fctU£ 

October. the fhriLa* e^toaolou of this pSpsUBe 1? 4e*erifc©d t ys k,a2o. u ' 

! i 

of priM iwnortoswe «a<l severe aoo aw y la the m«© ©f water 1» ttoisaeuee. 

i • ; ; ; 

ttetoy Mpply potato elo%; tfeto pipeline orw sltaoted «t; ; 


yield, Service 1-opol JS9.(Opacity 


pllm 


weervoire available after 17 Rovenber with a capacity ©f 

! I ! 

p 388C0 jcaUes* ©gsiaefc the foraer cuoeotty of <19800 pdlus], 

! ’ j 

Oxford Voter Point* (Solly capacity 0900 ctlloas) 

W rooorrolr espoeaty .>»C00 «*n©oe.), 


I 




•1 


Niff-oas 




r *4i ? voir. (£(417 ttgaoit? £23» «©U«»»f wsorttfiv. 

:?; I 

^ C&jiuelt/ $2400 

/»/ Pn Kls»»w ! 

£ri«**Tsr*»4tua*;.:.v ,$ 

; • i I ■ 

SSm» wtoave report wcs cvwpUod «u a torn*# 1943 on th« tool* 

"I 1 i j i 

rtrcm—nt-T c&pturad fr©& tbo 5th toa%h Stvi c&h breads. 

i 

i • t • ' 

11 . j JBP0851 bt Ifc'iXii >jJVX*AE 5 f fttt&QSXC&i j^ 3 A£$i 9 H| 0 i‘ * 8 il ©i^ 

• | ccs?s cy vAW-;t -ck-poajicios k sks 2&$8&m tpa*. wss^s;- sn- 
sai©*,. xs w*»®smk£c<££: im i ; ! 

X, Ptogifnl yyrtvms . (SsaWi 0 . £ 8 t 3 » 


1 Qfe* caiyea. a* os-i. 


Hfttnfkt wadi So in tki Usacdloto vicl&itjf of tfca otoep fall fate-i . ,4 'j 
«1 AgRsfea awaatfetSo to '’OUw Icuisado# rwa$»i^ ftW 

i , i 

aorttyssst of tJ;o SriUfinpa Jhaos. *er ©be first toOjkttWstorf It? fcu.uwa 

! 

tuns p*r*Olel Vita tbo precipice la c* »G^ha©ntotfaWrJjr direction 
jajuu It Ponds siici’ply <w*ato«rtfcanetoarde «a4 about on# kUowtCP iWshwr 
on vftttfi bho Plsvid of SoHusa at #a oltifcwiQ of niput tvvntjvfivw autws’e 

! I ! 

•Pots im i#v©l. it eontlBacs It* coarse la «a «w&t*u»rth©y*t«-*V 

4Jk *4s& md flows into the Ksdttsrro&eua at * polo* X,b kilcweter vvuth 

of lo?*r SqUmjo. I* Us ttppsT met**, ths b«4 sfj th# ***** ij» 
nt IHl ths aioceas Itasatoas formatica and has *t»ap bank*. Xa its 
iWsr. gfsehss ths rlw bed Is far shallows* in ths sUstUX dsposits 
“— ths floor of ths Plain of Soils* sad la *W pb*«s ths 
feafctju* pfsoipltous. At two point* ths rlw *M «** Wo wj throws* 

1 * «h(Ox*lWc« sock. «hleh U pr^uXAy of iilwial orl*ia. Psnoath 


y-- 5 i i S 

•f ■;.$ 


Sketch 6 


iHs!f (’ / t. 


- 67 - 


\ 

*./ 

li L 

f 

\ 

V i 

\ I 

V( 


,*U K\ 

\ C' v 

r .I(n 

.3 j ^ 


, V*!. L. '*-* i 1 

* SJj.vJ. ) ■ . f 

,; ■*£''• ’• I 


-Mjk 






''.V. 




\<k 



4 ^ *U 

^ J . 




§ a ‘ 


A \ 


c, : 


v* 


^ 41 

u fi 

V I'll 

') fa 

/1 11 ; 


Vv 


Contour Sketch of Solium and the Hasseyat Vadi 

Hirtt (• »i-H| f I --'., + -_ w , , . 4_ 

1 9 1 P 2 j (i 

Soalei 1 i 50 000 J 

PlqfistQh 1»0C0<^d 


rr^jf 

< v ^ 

/ s ■ 

/r /’' 

—— *f*-- ♦-f . _ 


«f' V ; ‘ 


farthMU'kHi Contour of! High plateau 

Straw Road j 


M/p 


Brail I ! 

Dry River Bed (Wadi) 


-^«wi 






MS # • iuv>lc-»t;nt 


tt» eO&uvfcA In tka hl t £u? p«tn of tfce letfor ; .^Siawu the r..^ 

ISA Of the zimt S3 So tea uctaco d«0p* tte sfeWX® thiid few >?* •“ 

toj fire. imt<vrs, Sn- tha final third *«? its lovor renews, tlauj & &.;» 4 -^ 

rapidly toco-e mm Itavuv and an the amtesA *foia of the - nidi * JFfiui - 

I , j • , 

Saliva reed ti*o rive? few*# « narrow delta whlfh So fe&rd^ ciod.’ufe&e * 

la th# terrain. J 

' , ' In ■."'?# 

1 ( * '!£ *; V* 

i vegetation is fi;«rre along the iwa reaches of the rfvtr; an tit % 

i * ' I : yi 

loot IU(d of its lovur reechos a ecr.ttered forest of dwarf 5d ; ; wcae | 

will ho fo un d. jM 

i j : '§l 

i 2. ftibicftii . ?5ie lovor strata consists of a dfeatty 'mrl* prehaMjr ;fj 

of diluvial oarlfta. At m*gr potato the toy kg[«r of tfcit oari. vUicfa .jH 
vaS roodhcd at a depth of nlno s»t©re la borehole 1 and at » font*; of ,JJ| 
•<#« aetors in borehole 6* bao tocos# decomposed to fora a gresalsh ;Jijl 

miggr day. . £he site of borehole 3 v-.;» close to Sa northern t?of M 

Wedl ■ in the vicinity of a ergot where the voter tad cat Into few . j||| 

d*Uc~aari strata (sfe©tc5fec 7 end 8,' peiges © ojnd 90) * j , 11 1 


; Shio loitsa strata was oorered by alluvial deposits of se»Sy clnyj U 
40 arts and' Xtacstonu sand with sa average grenalation of five ;pSlliiret«f|i 

i i •fl 

tn§ft«~lioeatea# sand end Xtnostsne baader* with on average aissiaetor of |,{ 

'I-- ' ’ 1 -I . f • |; 

fiH ©oalieetwre. j | * : ' .; f \ 

Mi 1 i , $ 

Shore deposit! vere found in tho order given, fouatloe fre» the | 
' ■#■• ‘ • ! • -1 
M**. and teewna conrsor towards the top swffoco* fho thickness of , | 

ttt Individual Xajforo vorlod vldol^r. I related gatofeos wor* found In vhlcf 

% i : • • 

tooldars prudaatoatsd C *skstch 8 , p*$e 71} . J 

p M, f^tcr-^arjrin^ 1 Tfcr^ta » Ko w»t«r was found la torshOlwe 1 said 3» 







* % 


i*3» 

* 
r t, 




Sketch j 


MS# P-U r 

V 



Lixae—kiln 


Brlllizir Sites iz. the 

SoutLcJij'j S oling 


Hasseyat Uadi 


SsCei 1*5000 


- 1- T nnotvl 

l^geBQ 

Old Saltuater Well (in use) 

-- v--—- -Destroyed Well - 

- - -ft — . . 

Hew Boreholes 

’Hr.I Fig frees 

. - The mashers shonn are r©“ 

L I- ferred to in the test. 



I 









Chalky Limestone-Marl Quartz-Limestone Sand 

Green-Gray Clay _ Quartz-Lime stone Sand with Limestone Boulders 

Clayey Fine Sand Water Level 












longitud in a l Seal** 1*2500 
Vertical Scale* 1*500 










, ’ ' 

f 1 J —- _ [ rii - , I I 

tfejt *lt#s of vhich %&76 In tfe# U'^er xandt i«# of the . tUic fasti 

um*» t.o shew that no vatar «m flcvii. 4 , frea j *• ftppas? reaches at ti* jj| 

1 r • t - i ; : 

ttpt of civ: Ills* oporatlco#. Zb bayclialCB S **||8 v»tor rp« *c.uu; at 
depths varying twivaua me. law! »»i & cvatiattors «*lc> m- lavwi. 

Ski aufcsoll w&t@v level «»• <I#*;ptst it* tor#hoi#« U #u& IS, wM«& vart ; 'S 
drilled la tbe> l*«t lever r#od»o» of the w*dl,: go that tip 
•trota ohviottBXy alc$a« gautly downwards with th# trail. '\ ■ l 

i A ah«alc«l snalysi* of th« water found in horahola 6 tfeowed tu# '■ 

f ‘ j ■ ! : . * 

foUovia^ voouXtoi i 


f 4 - 




Ctoclls ; tivae 

Cblorlsct 

100 fr\ r ; yw lltar 

tastei refreshing, pltaeaat 

1 

hit rates; 

i ; . 

color* 1 asa© 

j 

Mt rites* 

i 


color ef a ssmla %vkm txm 

! 

sulphate: 

trace 0 


a 3Q~c*r. ;?yofll#j trltttidi isreea 

Sra&gluocuacai onaloscoat (duo to. 

dey parti &#s) 
Reaction* aeatvol 


Aiaaoalao (SHU)* xaua 
i t* . 

! 

Zpvd&ates 7, OaGswo 


*ha Wfctov fcawid |a th# ©ttwr t>Qv«*iolai» ve» teattd only for s„»s 


pMMtaca of ohlorlao. vh# ie«iUt found art gives h«Xo>i 1 


J«Mfcoi* 

I# 


' I ’ 

I 

3 

s 

9 


t«vatlc», c&#V# 
«oa level (a«te?*} 


9.6d 

6.00 

a.u 

«.14 

a.fti 


Sdw caa level 
( water#) 


0.03 

0.00 

0.0? 

0 . 1 ® 

0 . 2 * 


ChlMXiuv zm%m% 

C|«,: i3lXll^v*i»t fS 
yojp lit os,*). 


life 

GOO 

100 

eis^iir 

&6b 






M 


1 

M ' 


* 




-7a- 


J 


ilevaticn, ebovc 

Below 6sc level 

' Odorisae content 

level (netere) 

(asters) i 

. I 

i 

(in iimpwi ■ 

per liter) 

4 .a 

0.10 i 

11620 

0.40 

0.16 

! 1730 

2.01 

0.34 , 

i i$vQ 

3.31 

0.39 ! 

iia &3 


♦-JP 

la 

y 


■!i 


hoiratals 

f 

i 

t 
10 
u 
10 

! It wlU ba Bfitlee* in aksteh 10, T>a* 3 # 74, the* the subveil w&ter In 

; • ; i 

• narrow scan cwneaciuis &t the point where m trlUrtsiy Jains the *c&i 

:’■ ; | j 

«nA fftwdti^i u^stnortheast hat & •articulutrSy low salt content, it was 

• ■ i 1 

therefor* to Ho essuxei that fresh water flows* f*o» this trlsutnx/. 

; . i i 

Bo wtrt t IS was *tfllIod to test this ftscunption, hut no velar w-* fowl* 

i 

. flUss Influx Is tj&iog place &t present fro® the hUjnve r&&hs* 

of ths wool cod sinoo the subsoil vr»ter level h*s only a very cll$;0 4 | 

: . ; ; : 1| m 

riownweiM alape, the fr*«h w»i«r p?*K«st nust W fro® the last relnss *md tr 

* . 1.1 ':& 

prehpKLy Is Heating In a vucy thin’ 1«yer ebove the *0.6 water. | 

I In uosfc casos, Uu» subsoil w&ier is to b# found in tdluvi&i w.- oeit*. | 

; . I ! 1 

Only in one ente, iu bercfcai# U, v*u It found in j& llanetonp-enrl 

St I* to Is ec»on «4 that tho flaw of w»toT continues In this fosuatica so 1 

l J I V 

; I t'j 1 

thnt’.Atfthor holwa met he drills* to nseertnf® the extent nod the cualitir 
of Os vntsr protect io tho ttneatcce-tuarl fomstjioa. ffce lis?it iwuwl 

Senate drilling ituchiaas *m U&bls to the nUitssy nsole^icai dwtushasat 

f 1 

srs not sdskjuatu for this purposs. ■■; : | , 

4* aiegagiiaan ,fpr Mm iiaast « is; to bs «««aa*u. thus «ay 

I ,. : 

• thin layer of fresh water is nvsilublw. therefor*, rnpid pawplug end 

puapins fro® too low levels out he avoided. Water met bs emu few* es 

■ j ! I ; ! 

wide * surf**s possible to pstKlt the influx of fresh vsisr fron the 




tfiiw is I 


L'idcu. 

■ 1 . .> * v 'i. : • < r* .it ^ . ..»... * — i •* 

(» X 7 ’C 3 



HMyXXC- A V X^Ir 

wirhi s C ? <i.».‘ 

or bo 


*,rt,iit i.u ^oo&ltld; 

w * tottou of w.u null on pulled off to iiwK„uti the 

of Salt u*.*or i‘rg*; lewer levals; 

*"“ *"* Of t»-„t''.l. is tfctl J Of t£4; V/Stll liuiu,,,. , , JiujfWS 

* auftt b « provided Tor tu- iaflusc vf w.;«- fro:- the sides, If wells 
(>ra ‘'died vlth zVjui. t the utile .vust hv 14104,0id,"rod; 

d* ib.v top of the viuil iiu,.c 'i.e covered properly to ,r«.v<iut» 
iuci-is.’: «co. .-I; It t, cut ez.fi through wVi-?,or*vfilott;j 

a. to pr»/e 4 .t too drauiu*; cf •.oxter, power .xu v a should 

izGt Lw 

-LbkTJkx. Iff file . 


hor ■d«oi e 


•ovtls (it. ..utuiv.) 


iort * Ow 6 .H 0 . 


i 

surface to 0 : ^Uiirts-^aiaaficue o.-nf>4 

fC cent dossiers with beteetciie boulder* 



r-nd rock* 


^ srf> fy 

V/ • W. v/ — f 

»« ohove; .’wist; 

. tracts of cl y 


? - v.cc 

seaby, f:v ; ioi;-y*Uow 



cls.y 


7.cQ - $ 

y so^tyr d«y 


0 - 10.20 

v.'hitl t>V, ,r-r y' Iri UX® 


sandafcms£ 



ttS *#438 

! 

i 

Bo m te il w # 
4 


Z.V 9 S&B (ia 

gus’fac* to d«ptt» 
©f JJ. 53 * ss«ta»» 

£•8© ** £.60 

to.W - V.iiO 


7.8j - e 


si *» 20.40 
10, w - 11.50 


*5 V* 


JtoraatftoiM fowl least.)' 


I’TJ. 

r- 


B? 


with U«.astfS»*« aTUJUSfO 

I 

J*4W» of qStufC; 

U»«9tesa iHjgU-jgg 

i i " 

©pp quarts iaa* 

$u4Pta aa&d'vi&t Si-saotaBt 1] 

b©al4*»o | • 

I 

5fcS^> Old*#/ (:ao.i.‘w.i .,. 

Uiaaataac bd4.u~.-a .itA 
liueotai^^rta © 


4 


v. ' ip^”" 


fcuvfuea ta « cisptii ©* 
2.10 r;ot**o 

1.20 - a.40 


** ©.8© 


eurfe-Ga to Ospvs 
of 4.1C taatojfs 


Murfsc« to Aopth 
of 3 B»t«n 


*~+ * ***' 1 *©& t "& ^ J n| 

l4;:j«ata»w . '>'.g 

1 : ' 'ii • v-i 1 

Ulifvs* Of t;4i4’wt. *i'X '..'..vwata .< i 
4*U «JSJ Ifcuiltu- - luaU-ptf# . ' 


If- 


1 

five «a&a» wet hi.’ 

i. , i 

va'iaj? 

j ;; f |j.; 

3*gar» of | «| 

©se4 mX liWitsae Uv..ils4»l iH - i ' 


'4.10 - 4.40 

dUgro? fifaa sp© 

4.4© • C.40 

! i 

^‘-ftf^iioartaE^ £ aith 

IfcMtttoae , bould«va 

f 5.40 - 5.30 

fliui *8*6. cirgpa/ 

! ..a '« ••» 

i . 5.U 

j . •* ' V 

Motor 


MtlOMtlX Ajtf l&MHtOU* | 
Mptfl ttuU. with lav$$ }| 
UftstMitt HmwIAow . :vi 






; ^. 

119 #*030 
Sowhole # 



SU^j?l«3s»9 

l 


*i»vJL» £ia ss»tw») 
stwfee® to o£ 

&*&> 8fcW#| 

1.30 -* 3.20 


3.20 - 4.03 
4.30 *• 4.00 
4.Wv m * >■.©3 

c.a 

to dunta, 

l.viO 

i.fto - r.io 

8.10 - UTO ■ 

3.33 

mxsSosm to ofej'vii cf 
70 cdatiiator® 

0.73 - £.60 
2.63 - 2.20 

3.30 - 4.80 
4.13 




I 

Ijtoswtttioaa srquea fcont.) 
'•»*• ^attflMtestoaa • 


i . I • a 

r a* ut«h SL 

'lamMteuo fi3adoar*j e©*»* |i 

dtt iUHrta ; "§>;$■ 

50Ui« «Wi, (caAtTW 

$.• : 

srisciy oXe & 1 ■ 

l ' 

ju-yitib 

i 

'Matosr 


HueaitCWQ-cU'^ts ;.]; :ui v,tito 
IfL&rte&o m 

i 

^i3ft5»%llfc©ian&d vlMi 
iaueitftt.© , O p <{ J. y j £'% ■ 


tie® •*© l'-H i 1- . > t\& 


':jm>im J 


WfJBSjt <&<*/ 

i 

wetter 






#^n»41aopt»iio ?,; u Vith 4-4 

*jW lihfeStGfto ' |p 

*kf**9 $$ flter6y*U:.-.KfiOWI 14 
4p 3fl «tA lit:t (it 0ai4<teff'f" 2 ' 


olayigr fittti **©& 
booldwr* 

! -J [. k 

limit iina 

nur 


f«* 


I ■ : 


r-'f 


i* -. 




K9 f JML29 ■ 


*» f ■|ii 


S«iw9m&« # 


X*»?eJ.s Cia mt'MZj 

v$x£&ati to* depth of 

l,Id mtora 

i,m - s.eo 

3.uo « r,.eo 

S.&U - 4.70 


Mil* 


i • * '*$ 

^aejrtafXtcoeit^v-i; vnxl vMhJ 


£W»us bouit^yj 

I 

igiutvlfr&laf cf<& ;• . ‘ si 

i • 

lias*' «c£ 4 ^lijs#v 


► WiWOttiJiO tev4*^<- ■ t 


tr.wkivfeiOiii> to CUSyti* C» 
l .10 ugiWrc 

i.i£ - <i.ao 

<i.00 w 0,78 


sroa-ifcco to d«;»1 ih of 
1«£$ canters 


3.20 - 3,JO 


3«0o 


tju&rt»*Uwit.^c ?•: < ■ •-d with 
X‘i^e*t<tuc bc<4.fe>n> 

i 11 

'JCw-p ;; i-i 

writer ! 


qtyi-r|j|»llWEtoa-i -r^d with 

l&oanZwv UiwX'.U;i'..; 

j ( • 

ewHa-liwoRtwy* w.od 

l 

duyr«y ftcu* £rwt-‘. 


ftu^fsoo to ctegth of 

l.to K*ft<»r» 

X.20 - 3.40 

3.40 - 3,80 


saQtl with 
U»««t<m» boujwrs 

’ 1 ■ »' 

wwA 

cl&yogr flat waul with doth 





#9 # 

t 

'Xc siwii'ji 

! 1 

| 

Sosjafcele # 

{ iti, Q&t&Vti) 

! ! ; 

ji&xKa&to&f -Ccuw* CfieiiW) 

b 

t 

ZUffSiiGQ to Cg 

40 tej?g 

1 | ’ j 

SURfstCi# iiwW.&U*® 

i 

i ■ 

O.'iO - 1.70 

1 

*t.Urf45rtit*UOlfe>.;3v&'l»v l : *y,i iflfjjj 

j 

1 ' 

l.vo - s«g> 

julftdftty :|l 4.:- 

t 

8.CS - 4.00 

! 

i 

1 • 

i 

4.CO «• <*•££* 

taJTi>4ki ,:U < :i:Stt3M» 


4 .<43 **■ S.GO 

l 1 

| 

0.0C - O.VO 

<4"Xi€W* j i *!,*,/ 

1- 

• 

. C4«rf* 

1 

S.TC - 0.00 

'ooic.-U; 






Prpparedf'by the 12th Military Geological Det 


chment Eebruarv 1942 


Supplies for large bodies of'troops 


, b ■ «■ V 2 only tbro 

’I : cisternal. 

Important water supply points for military purposes 


capacity' pr not at al 

' ' -'V I Capacit; 

meier? f 

• -w -ai i: < Cap a a': 

cubicji 


Small wells (m 
areas where wa 


cubic: 




0 * 1 



F ./1 

.. 

..*1 I / 

.vNj 














1: 


'*i 






<j|lipp|j(» ,t’t% , s?+*t*#*,**' 






of Nefusa Mountain 


Strap** t*i<'** J 




L <hrrf^ 


■kthfh • C 

/J.«/ »£*>//>« 


wLLtet i.)W--i»A^-».' ; , Mit , .. .--. j 

flpy . *v '*'• ‘ • 1 

R%* 4 #Nw«G»i 

• . • 

/?, '/S/tt|l# | A^\ 


%! Sill ?J,1 " 

■Ji *B. tiApimlsi 


iiifjpftm* 


/ 4u*o*4* 

/ ■■: ■ 4 ■ ' ■- Hi 


hn-irit 


e!Mr(s*<*r 


0 Ovstij. 


V*-* JdfcKfL;..$ t i i 3-1 




Siti*?** Frss 


t 


J3- 


iZfifhi&At 








































